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We do not know what the extent of the problem is yet in fabrica¬ 
tion, 
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necrosis, general hepatoma, or rny sirilar liver ailment, could 

t 

• - • 

conceivably involve angles arcana, if the investigation v;ere 

i 

intense enough? j 

I 

» 

CP- LLOYD: I can only say r.y impression from the 

. 

I 

4 

people I have talked ;o is ■'diet that vouldn't he a greet nu ’bar. 1 

Perhaps instead of 75 you ni^ht have 50. 

. 

FIR- EEC-'It:!: hut dial* is' a ocssIbilitv? 1 

* 

DR. LL07T;: Oh, yes. Eure. , ' 

IIP. flier'".! 1 : 7 -.ro you- familiar with the tochnirv.es 

not *. • -ry to d■'he mi no < 7 ■ tt :v you li ve to civic ~ error.a on not? 
DP, " WfE: »To, ’ hr.--: talk to * -> 


i ;. v ' . _ . j 




O' ■ 


f ' v«_ v much. 


v ■ ■ 


JU r ''’f f.Y/'.T’': v es, na’ an. V 

II". EPICO: luidrca frico fron the Health Research 

Group. 

Dr. Llovd, you mentioned the industry-sponsored 
routrlity study dou.e hy labors hew and Gaffe^/. Do vou know if 







en/re.i? 


11C 









1 










4 - 


, 4 ' ' V* ■ I " 

• • ’ ■»' 


\ c. 


erri/rev; 


12 G 1 


12 G ‘ j Sealing, Could that possibly be an OVA or a total hydrocarbons 

*, * 
ti 

- •. figure rather than a VCM figure? 

3 j MR, JONES: No, it — I an Janes Jones, industrial 

i 

;! hygienist with IJIOSII. 


5 j No, this is a VCM fiaure- It was taken bneans of 

•! 

•j 

•j collecting a 25 C-*',illiliter atnosnheric sannle in a. class cas- 

i 

7 collecting tuba, and ret “ruing this no the laboratory for 

: : , . , _ I. ■ i 

ij . . . i 

- :i MR. Itl.CnVvN: Right. Do you have any explanation for 

- 

v;hv this result is so different frcn all the others? ; Is this 
li y ! 

I ' 1 

;• just a randon happening? 


fn. jo:n:g 


: Mo^l, this is in a different riant* than 


r~\r hri r* 
-J - 


survey, just taking a fev; savvies in each plant in order to have 

II n sor.e idea of what levels were nresent. It ! s bv no neans a 

»• 

definitive survey of these particular nlants. * * 

j • 

j 

»i * . 

'7 !; MR. IIECEMAII: Richt.. Im other words, you don' t‘fee .1 

!l 

«. that tills table necessarily establishes a close link between 

'* t. 

fabrication plants and anricsc.rcona of--the liver? 

■’I MR. JONES: I think definitely that you find levels 

ij 

j. ij of vinyl chloride, as typified by these figures, in fabricating 
.plants, both, iron our own neasurenents and fron infornation 
-! we have obtained and discussed with manufacturers. 


** ij 


MR, IIEGMIAM: The nost typical figure being , 3 , 


127 .< accordina to this table — or less than? 

j! 

ii - 67 - 








er./rew 


12D 1 

I 

of the U. S. cases confirmed by the two top e;cperts in the 
country. 
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HR. HEC-’JIAJI: These were the vinyl chloride cases? 
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I 

a clustering of this degree in a work population is extremely 

i 
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In any event, I think the point is race. 
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doctors to differ in their diagnosis tr* this type of ease? 


DR, I'.DY: quite. 

MR, I!EG : .’LAM: In other words, one doctor is apt to 

call something angiosarcoma, and another to disagree? 

DR.. ::DY: Yes. 

MR- HECK MAM: Thank you. 

JUDGE MYATT: Yes, sir? 
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PROCEEDINGS 


JUDGE liYAT?: All right. This hearing is resumed. 
The next witness is the representative of Prevue 


Products. 


Proceed, sir. 

MR. COHEN: Thank you. Good Morning. 

My name In Zvi Cohen. I ar.i the President of Prevue 
Products. Incorporated, of Manchester, Ecu Hampshire. Prevue 
Products is one of the largest manufacturers of slosh molded 

r 0 

waterproff footwear in the United states. 

Over the pact decade slush molded footwear hp.s become 

* 

the most popular form of protective outer footwear in the 

United States, Especially for women and children.' This process 

of making waterproof footwear has almost entirely replaced the 

\ 

conventional handmade method of making such footwear. The 
skills required to make waterpreo'f footwear in the traditional 

v . , 

fashion by the autoclave vulcanizing method have all but di3- 

% 

appeared in this country. 

There are fewer than ten manufacturers of slU3h molded 
footwear in the United States, and all. authoritative 
estimates put the total production per year at approximately 
10 million paid. In view of the fact that these boots last for 
a long time, it is probably true that most women and children 
who buy protective footwear in the snow belt of the United 
States are consumers of slush molded footwear. 
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A third t_'r t in;.'-;; '; b- ocarxo. rod and o..o probnbl • 

\ 

hi illy unlit:, .v to c. • t*ui.no?.cgiC£. .<.!.* is to dind'cV ms hoc. i 

j 

tc r..;.cu that xCA.ainint vinyl ch^.ov/.da so .ualw^VO cat of. ..t, j 
b-.-. this v 3 - rs has ; nieally it SS&7&S pastry das cut.* 


v*li' j . Oi'- 


•» »V. -jll i 7 • g 

*.x t-- ’ •- . L i.* c i_._L a. Aui. 


* L — w i J 1 r / . t- — C i_ v- * . * —.c ...»— i a 


.rush 


2 ‘ i| 


hi jher ir. mono '.si* than ethers- and ro.r.a of those resins we do 

i 

nr.i ’v.vi sir. •«: r •' h-rs so r’dior h lies’. ;.c. cu.-'ccril; , to; 


2: i 5 ' 


this, pirticul -r l.iv.ii. 


The rerstn fer d t 4 * • fra ■:, of course, is to 


ccrpltt:. . h...; si and U it urn doing today and the purchase 


-U6- 


k X . 


>" y * 
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install ation of cjrrjj.proii'fc to gst there. 

« 

MR. FXtlN: “c it likclv that rha reduction in tie •■ 

unrcact c! norc.-r. 2 r could havo <-n effect cn the quality o' the 

rocii» which :.c produced? Is that a probl-tat-.? 

MR. VIT7C1E: That: is 2 orc-blcu, and thcit’s just one 

of the things that *a ! ::e working on in tha F. and D end as part 

of ths c ichnolorict l 3many« * ! 

T 1 

• i 

I'n 3uro anyone Jtiail.lcr viich ?; r C a’oalioas that it ‘ 

! 

anrs Qogrcdti unuer .ich v-cronarurj and. therefore, you xc«*y 

1 

have a prr bl-n if ycu'ra .rc.v’q nirg a. dt" ,-cry hiefc '••otravur.e, i 

• ... * f * 

HR- KLS'i;.: ith r’Ofn ct. to y x» plnut, do. you. know. 

• ' * I 

new nciiy . srv s ~ 'T.iiiicn tnr.f arc un:x. .cfc id in cbo r :S?.n? 


It.‘s quite v : ?:i: .xn. ha i.i; y- ' U’.ovV-hy :-r :; 

Ct 4 *j ui-* .* ^ ,0 1 o . t - d co z -. _ .. i'v.i*-?. 5 . . I ."ix... 


;• .v .v - :c.Jl tbit ( 


in th-r 


plaatiuc: or ahi, ync of rr.,in — 'this is via type 

' i 

of resin rla?.i i ~ :r.tl r "vr.'i ! v*• tr. icin.f 1 ;cvk yes here”ny arcut | 


w 

(raking halting — ~ an mge iig-arn would oh around 15 parts 


cor irf. 1 1 ion 


m : vc 


;a. I’cv.. have Jc~.v. 


Art !i 

4.J : 


ibeva chat &rd seas fceiar:. 


2^ | . In the rigid. —- veil., ice 102 32.2 —■ in high porosity 

(•• extrusion resins, around 25 r>rrt 3 oor million; cc-polymcrs, :n 

ij 

^ ij our case — end by ’ccr-polyi mrc .in our cane,’* chore's polymers 


} 

I 


and vinyl chlorine and via -1 '! ccntake ana vinyl chloride. 


! vaniladir.e (phonetic) chloride,- we're vail ov^.r a thousand. 









1 -j MR. CLARK: Is it true, Mr. Vittone, that your group 

. , i 

2 does concede at lea3t a substantial likelihood that vinyl 

i . j 

S ! chloride is a causative agent in producing angiosarcoma? At 

j ! 

4 least that you have operated under that assumption? 

c MR. VITTO'JE: We have ooeratsd on this basis: vinyl 

5 ‘ i 

_ i chloride has been shown to cause ancriosurcoma in animals. 

5 I ■ 

The deaths that ha'*e he* reports ir. ?7C producing plants 

’ if ) 

„ |i had the thread of vinyl chlioride, and therefore we connect the 


l' two, 


MR,. CLAP": Add you don' r take exception to 


■ animal studies w ~ 'at this time ■— *rhich h ve’beor: conducted 

i; l ■ . 

!; which do show occurrences or angiosarcoma at as low-as eO 

- r* i ' *' — rr. ■ - > i* ''d 


- o — sr\ ~ -- - w 


MR. VITTOME: We take no special exceotion to that 

! J ‘i 
? 1 
.*1 

data. As I said in ny earlier testimony, wa are v?ell aware 


of it. 


MR. CLARK: Mow, I take it that you hgve also- ccn- 


ji ceded that you do not.knov.' whau levels, if any, .of exposure 

% 

to human beings is a safe level? 

ji 

!*R. VIT7CME: We will be oresenring additional 

i . - 

!j 

j information later on in this session, and I prefer thac that 
question be Asked later after that testimony. 

ii 

MR. CLARK: You will be proposing — 

;i MR. VITTOME: There is some later testimony on this 


% 


1 * 


v 

£ 


r*V ‘ 


subject. 

I ■ 


_ / 2 S- 


i 



I 


a day-to-day ba s i c j.- during your seven hour exposure 


453-b 


^ p .*?•**-tcc.. Say i* your e> jr>~ur3 war. at 50 pom. wha-L was the fiuc- 
;j 

3 | tun t:\on, plus or minus, r ~o;;e:cbr.ateiv? 

i 

l 

^ j DOCaG.: 7 .L: VJa.'.l, aye.in, I don’t have the 

li 

5 Ijcctra.’. figures with me. / arid large, if it's 50, it night 
ij 

•3 ;p-—heps 7 i?.v -von uC.tc!-.; i_r.g like 55 to 55 as an extreme. 

■J 

7 '.! '-Cl: £-?.• i" or r.dnu 3 to r 'percent rore or less, 

i • t 

3 [jthen, you are trying? 


DCC : ui KSP.CItt . 


rt. -''it. 


T .C .7; u " j :aciu of ' our fir.2i.553> realizing 

^ » ' 

. v " •“ ' raid, rr.c.ry ty . ;e, Lor would you char&ctarise the 

ji . . 

|--O..C a :,:n .. “.e: ciad o_ ; „ryl chloride for the a niseis you have 


’' ••A.?. j: . r 3. ; .h'i ." : hr hi, the main thing you cun i :di- 

it 

i: 

'3 "y^"- 0 * 3 r th nice an 1 brer.: on Chose results it does appear to be 
! , 

!' 

•f.f" yr r* ^ * '‘,,3 •- • -*-r 

«V ' c *— — * i- * •* * •• - V. . w • V w' t.' S. , 

•! r * 

\? ]i ' dv ioWlc-T. That tout the hanpater nr.d rat, the ones 

r* \ - 

! V ' 

.- r -S'^hr.c con<;lirr^{ I? _ . 

ji 

oij' or. 'ri x hell, I think that in order‘■to make 

ii 

13 i"‘ su.-'/ug 5 c.s or no sr.fvcete t, one would need more infernati-.>n, 

i, 

- y*ou ’>■ '*Uj.c have to agree, pernios, the indication is there. 

"* ;i 

fj-l ■ OUiSSjloii: 'Toll, would, you be able co say at this point 

£?. . 01 '■‘•hose culier --..o specie.; elect it appears likely that vinyl 


nn .j 

i 


I . I 

4 tnlor.-.do v.r.s responsible :or the induction of the observed *ngio-| 


--- l^.-.rcomac in these aninals? 

t a 

!j 

ii -/a?- 
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' ' A 


Hco . $. . 


r had any previous exocri-anoe as ; a : 


rcor.onic impact with regard ho the proposed 03HA standards? 

MR. 7ICCAGl J .A: I personally an not. Perhaps Charlie — 
IR. JUNEST: With regard to proposed 03HA standar .s? 

* TP 7 fT.r**T" n ~T 3 ’“ . ?/ _ _ 


jghest- 


ior.a other analvsis 3tud.es 


7 m tao in<..istnes, one v’hi-ia received — it was the 


net :c- 


cl.-trir-nis vhit.t *7 i£ rather recently , and chat -..as not a ; b 


: re .err 


.... - JC.ii... .__ 


Mot at honest oi OSTIA, but rag rd* 


.inxj oroposud OS HA standard^ for the ir.dustr**? 


ii .ve .one *. lot oc voitc .or the I.PA regarding the ear er.d an tor 

• p.Juie tivn outra- am v.:_ ...e; 0.3HA vis involved tangent!all" or 

* 

d.re-rly, I really can't rev. 


..ne ruraher question. 

v * 


/ '-'id vov.r study that we are discussing here include 

'*• 

an sr-tigaiion c-r ii* a .v: a liability or ootar.i.ial devalcpnart 
cf cn.rinaaiing controls and wor/. practices that would oarait 


' r.nv lance with the pro pc cod standards? 


/?.. TIM.” 37: Mo. As r-;a stated, our on la task at this 


::aie a as tc do a study of c-: canonic iripact or. the U.3. economy. 


a *svr-.'.ng one oor.pl© te ohr.td- of the. ?7A resin irdustr 


hr rr . -j 


was strictly oar teak. 


IH. Xl'CEEliB .HER: One further short oecsti.on. 


-/5a- 


# 


V. 
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»» 

rr> 

l 

; 


Did yen do any stuJiea of tha cost differences between 



2 

ethylene and acetylene test vers produced with VC? 

! 

(' 

4 

■•S. JEN3ST: of the study? 


4 

MR. KUCHEJI3ECK3R: Yes. 



3 

• -R. JE>' 1ST: ‘Ton 2 what sc over. 


- 

i 

:-Jl. XUC- r IS:T33CK!SR: Thank you. 



• 

KLalTE: We have nothing further at this tine. Your 



Ilor.or. 



•> 

' JUDGE :-5YATTs hiI right.. . • . 



• ‘ 

' • 



T’RIFD.'LVJ: r-tarrir. Friedman, Industrial Union 



n • * 

•— * | 

Ux-i C • i 4 

V ^ 


i'— .Inuuu-c-u'-pu;. . .'del published aria :.s ihsre c'u- 



? lor. it inn. ^crcrcanying ii? 




;■?>. PICCAC LIA: The models ere c prcprieti'rv model of 


w* 

* T 

1 . . v •, 

•urthi.r d. J ifctla. 



.y 

?TTi. FRIF:D:i?.M: The methodology for updating ard poo- 



i ••. 
i t 

vision. 




% 

1. 




IR. FICCAGLIA: Yes , sir. 

i; % 


f 

io 

i'F.. TRIED’IAN: Ar.d the improvement in detail over and 

j; 


« 

*• 

j;above the CDS model. 


o 

s' 

i-R. FiCCAGLIA : I. you would like tc bacons a client of 



cure, we wcuiu then discos ic witlt-voa. * 

iR. SRILP IA l tako uLt frrr. the answer that you gave 
to the tabor Jepai.t~.ant -hat veur charter is sinoly to studv 


o 

* ’ 

~-- e -i.p'-iii t.ia economic •..".pact of a complete shutdown of th i 
Hindus, try. 



“ 

MR. FICCAGLIA: That is correct. 

. : There i? no way to analyze the eccromic 




j* - na - 

» i 
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i> _ i 

impact in the event of implementation of the proposed standard? 

I 

. 'MR. FICCAGLIA: Certainly not a part of this task. i 

;; I 

MR. FRIEDMAH: How dous your report relate to the 
• proposed standard? 

f 

MR. FICCAGLIA: Virtually it assumes if the PVC iidustiy 

were shut do: n immediate 1/, v.hat effect night that have on -.he 

’! economy, simply that. j 

1 

--R. FRIhrM'C-T: You .ould coma up with different numbers 

. I 

if ':ha charter-is different than thd industry? ~ 

'■H. FICCAGLIA: 2 orhans it would defend 6n the charter ; 


from the ur.clustrv. 


/ ' . ! 

In. 7RICDM : p.c us assure that the charter had been . 


. c 


r.r i of ten olar. s 


MR. FICCAGLIA: i numLar, we are speculating. 3a: it 

l 

i' ’re -or I the ms 1 that we are t iStifvinc oh todav. 

* 

- » . 

'•IF• FRIED"LAM: Of course , the numbers would be di iforent. 

. ... v ■ * * 

■i;>. JYLCoT: l ith the tan smallest plants in the In¬ 


dus tr, , obviously, the numbers tould be different. \ 

...» 

••IP.. FRIEDilAM: \our report says that PVC is very 

I 

; important Ln ^ha use of production extruded pipe, and thc.t :his on 


turn is important as a segment of the PVC market. 


if.. JF'rtST r;.i-:tic pipe. 


FRIGDMVI: Or. is it an important part of the oon- 


! striction induetrv? 


I dent think your statement is clear. 


-/JV- 


% 










/ 


V* 


! _ f n ij 

| cu ^* service industries as well, all up the chain to the retail. 

. ihe number of jobs that would be in chat vicinity of a hal^ a 

ii 

]i million, ves. 

i 

MR. FRIEDMAN: And that loss was based upon, at least 


| in part, the assumption you made as to substitutability and 
i I 

| the availability of nonavailability of other products, whether tncn 

!' fchroucfn increase production of through increase imports? 

f» 

MR. JENECT: The assumption you made after vary de¬ 

ll . . ... * i 

consultation wr.ta tne automotive industry, ’- r c;s. j 

rt?.. FRIEDMAN: Did ynv. make rrn _T evaluation of the o’v-s 


■ be shut 

down, assuming th< 

posed by 

the government? 

JR-TEST: 

The PVC resin p. 

. FRIFDMA 

•:>: Yes. 

. JL'JEST: 

tone whatsoovor. 

. FRIFDMA 

I: Do you know a: 


i v * 

r outlays of the indnstrv? I 

i 

: : 

: iSlir-IST: Par’on, would you rev sat the question? 

* 

20 :• FRIEDMANt Do you know anything about the 

_ . . . " i 

?,\ - urr enu outlays o- the industry tor health and safety ouroosas, j 

!i | 

for protection of workers at the worksite? 

" .. ; 

US jl KR * J Si*»£S 7 : the industry being what industry? j 

'* 1 MR. FRIEDMAN: FVC industry. 

} 

25 |i JEITLST: PVC resin industrv? Mo- I do not. 

ji ' j 

MR. FRIEDMAN: Do yea know anvchina “bout the 
M ‘ 

ii -/3.T- I 
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automobile industry and its outlay?? 


MR, FICCAGLIA: For which? 

MR. FRIEDMAN: Health and safety. 

MR. FICCAGLIA: Sir, we may know something within 
ADL, that is not part of the task that we are testifying here on. 


MR. FRIEDMAN: ^id you make any evaluation of the PVC ' 
industry's financial position? . 4 

MR. JENEST: We didn't specifically on this assignment ) 
but I have had continuing involvement in the vinyl-industry over! 


a long period and have some understanding cf that position, but j 


it wasn't part of the taskjof this assignment, ft is just my 

/ • 

running knowledge of the vinyl industry. * 


% tr* ■gi - - -— • . 

* .. — _ • jl, .: 


.‘cu o no oval —lion, -hen, oi th. 


i! duetry's ability to neat any ^respective increased cost that 

i 

;. 

]j might result from ir .ementation of the proposed standard? 

jl . . 

!| - *■ » 

MR. JENEST: None whatsoever. 

I" . • 

t 

| _ 

MR. FRIEDMAN: Did vou make anv evaluation of the techiii 

:| j 

j| cal feasibility with respect to the proposed standard? 

j 

MR. JENESt: You near, of th^'-molymer plants and the 

;} 

| polymer plants.- fabrication plants of meeting the proposed 
it standards? } 


MR. FRIEDMAN: Yes. 

MR. JEMEST: £hisr was outside the scope of our assign¬ 


ment. I said that six times. 








MR. FRIEDMAN: I would just like the record to be clear 

|| that your charter, your charter — 

<; 

ii • 

MR. JE'II’ST: I will say it once again, it was outside 
j| the scope of our assignment. 

MR. FRIEDMAN: And vour assignment v;a 3 to tell this 

I 

I. j 

hearing exactly what the situation would bo in the event of a 

j* # j 

j: total shutdown cf the industry. 

: 

ii . 

MR. JENEST: Cur assignment, simply stated, was given j 

•j 

\\ the assumption that there would be no production of PVC resin in < 

i; 

! . .. . ' ; j 

"the uniced 5sates or America, what would be the ^economic iredact 1 

l| ^ 

of thrtt e'-er.t on this economy, period. 

ii 

MR. FRIEDMAN: Do you feel qualified to pees- judgment i 

4 

her' as to whether that e*/o-'iv.3litv would ccr.o so pass? 

* 

MR. JNh'DST: What eventuality, the shutdown of the 

. 

- t 

resir. plants? 

* i 

MR. FRIEDMAN: *’es. • • 

* 

ii -'R* JiThMST: I have no direct knowledge to know whet ’103 

v * * 

.it is going to happen or rot. And I don’t know whether industry! 

! ! v i 

.can neat propoaee standards or not. this is beyond r:y technical 

•». fc 

*1 i 

countstonee. 

“ § 

|j j 

MR. FRIEDMAN: You wculd have no idea, then, whether 

ii i 

1 an the event that the standards were implemented, whether — 

•! 

j. 1 JUDGE MYATT: Sir, don’t ask chat question. It 

i! 

is uerfeccly clear they are not even dealing with the 

i 
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necessary to submit this oral testimony, bat if that is 


496 | 


I. spa Hod out somewhere, could it be submitted? 

H 


h • JUD Just a minute new. ”£sa' t this erplaineJ 

ii * I 

j' to the prior questioner, the one from the IJD, didr' t he take ham, 


5 j] over the parameters of the study? 


If?. ccd'TIME: V7al 1, it seems to me that just a suitm-sr'' | 


.of these osramators vouJ.iAwa h ?i iul. 


Ic as rone 


cross-examination. It aoarp to me that, there is dispute as 


to the wav l understand it- it is the only pararr-ter that 


■' you were giver., direction that.you vsre su.opliec: >ry S?-I, 


# l 

t* f * 

;i tha PVC industry would close down if the standard was to bo on- ! 


forced by the Departmant ot Labor? 


did not s?/ that 'the Industr' 


v;oul d to shut 5c wr 


- 4i j-y -• 


•_ c? c! • - y .Cl 2 X* '.I T .\’ jig .') O ii 5 I , 


assumed th?t. That vas an assur. • tion that if the industry 


'in r\ • * *» -TP VnilTi *-v* ***'0 f l>rr)o -r- 

. L« ». J .1 > T . v. . U . • I A « I . .4^* «« »l V 1 . Jt V - * 11U.. —V V w*»h. VV. W,w * -• — 


• *;%. czinz:::: : v*:a-t . s v.* hvnotV^sis • 


‘I? V 1 . 

. .. . « J — >' w J. 


MR. c.irfldi:: Vo 5 these was nothing else in ths 


cor.nract except the hypothesis of areas in fact for that 


restter. 


I!R. JE1JEST: Yes. 


M3. COTTINE: Okay. One last question. 


Could you tell nse what the economic impact on the 


^ - 


!; ocor.or.v voulc- bo if PVC workora vore to fitbika anti protast aoain^c 
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rats and three different species. 

MS. IIRICKO: Excuse me, though, your statement speaks 
to the workers. 

MR. ERTEL: I understand, rradam. May I finish? 

MS. IIRICKO: Certainly. 

MR. ERTEL: As to whether or not vinyl chloride 
causes angiosarcoma in r:jan beings, I certainly think that 
there is data which strongly suggests. The facts ir. this case 

i / , 

that are so minimal, that I don't thin): anyone who is in a 

. 

position to make a qualified bcnafide conclusion based on irre¬ 


futable facts. Now, 
connected, I believe 
more cases. 


with 

the 


regard to 
statement 


, if it is causally 
I made is that we can 


ox vest 


I did not use the qualifying phrase in'that 
section of nv testimony. 

% 

I merely wished to point out that if there is .a 
definite established link in human beings between vin:1- 

n . 4 

chloride inhalation of angiosarcoma of the liver, there are 

* 

sufficient veteran workers out there who have been exposed 
similarly to those who have already died. 

MS. HRICKO: Thank you. I have two questions for 
Dr. Kernehl. 

First, when was the survey performed that you 


reported? 

DR. DERMEIIL: It was a crash survey performed along 


-/ Y£- 
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MS. HRICKO: Than, could you just submit for the 
record the plants. You said you eliminated some of the plants 
not having angiosarcoma cases. 

They were basically the plants that were too young. 
Could you define that, define what plants the survey is based on? 
DR. DERNEIIL: I can tell you -- 
MS. HRICKO: Hot right now. 

DR. DERNEIIL: I would almost have to tell you right now. 

- 

We eliminated obviously South Charleston, West Virginia; 
Louisville, Kentucky; Pottstown, Pennsylvania; and Niagara Fails, 
New York. 


Those plants ir. those locations were eliminated. 
Those were the four with cases. 

Now, in the others — I do not know what phnts were 


involved. I know only that plants with loss ♦than ten years of 

' * 

experience were eliminated by SPI and the remaining data sent to 

v • * 

me. 


M3. HRICKO: Of the 14 02 workers you studied, 'bow 
many were alive? 

DR. DERNEIIL: All of them. 

MS. IIRICKO: Why did you not study any of the workers 
in the plants that died? 

DR. DERNEIIL: We didn’t have time. 

MS. HRICKO: How can any conclusion be drawn from 
a study in which the workers who have died— most likely 








included workers who died from the angiosarcoma of the liver 
are not included in the study, sir? 

DR. DERIIEIIL: Practically all of these plants ware 
also involved in the Tabershaw-Cooper study. In fact, I 
think all but two were involved in the Tabershav;-Cooper 
study and in that scudy thev did go back and review the 

i ' 

mortality data. ", 


MS. IIRICKO: One other question of the other 
plants that were already included in the same data^as the 
Tabarshaw-Cdoper, this is in effect is not a new steady at 


all, just the name resultsjof the Tabershaw-Ccopcr and per¬ 
haps with less complete r'isnlts.' ’ « 

DT? ■ •- •• -.he same bnnnust cc 

this particular circumstance we have attempted to fit these 
pcoole into certain kinds of exposures. x 

We have applied to their work history both total 
exposure tine and a latent period-.and. we have selected out* of 
this whole group—this particular group who worked long enough 

V 

or had long enough latent period, they...ought to have demonstrated 
disease if they were going to do it, or certainly they might be 
expected to demonstrate disease and have not done so. 

Also, they have had a sufficiently long exposure time 
in terns of exposure to vinyl chloride that one might expect 
disease and it has not appeared. 

MS. IIRICKO: but any workers from these plants who 
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“■ ~ : 5siti >n T f.ve been responsible for • . 
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sorv cos to a wide speetrur 0/ 
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MR. BELICZKY: I have seen them use them full time 
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requires full-time usage of personal respiratory protection 
as part of the occupational health protection strategy." 

.Are you aware of industries where the use of 
supplier respirators are continuous and a matter of rcutina? 

i 

i-ight hours a da/ or seven hours a day. Did you ever see this - * 

! 

MR. SOULE: No , not continuous full-time, no. 

MR. BELICZKY: Have you ever been in the-auto 

j 

industry, and I'm sure you have? 

MR. SOULE: Yes. 

HR. BELICZKY: Have vou ever seen certain kinds of 

* ' v ,* 

spray tooth*— r ' j 

J 

2iR. SOULE: Right. . 

^ * 4 j 

ii3.. DEL..CZKY: —where people use suoolier 

♦ 

respi metiers continuously^ Have you ever seen a sandblaster 

i 

use a supplier respirator eight hours a day? - j 

I 

MR. SOULE: I have never seen t*em use them eight 
hours a day. 

MR BELICZKY: IloweveV long they work. Let's say 
seven hours a cay if they are sandblas ting continuously. 

MR. SOULE: I'd say it’s closer to half-time in 


-/ 5 V- 


It 
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I1R. IIECIC1AII: It seems to ne the examiner is 
testifying. He is not asking questions. 

MR. BELICZKY: I am asking a question, sir. 

JUDGE MYATT: I understand that, but you are also 
taking advantage of the time to give us the benefit of your 
thinking. 

MR. BELICZKY: I v/ill add very cuicklv, T am just 
trying to say, that it is good industrial hvgiene practice 
not to use a respirator, and this probably is true. Dut 
there are certain situations—the point I wanted to ; make, 
that there are situations— 


must 

it. 


MR. HECKMAN: 

JUDGG ’ IYATT: 
MR. BELICZKY: 
be worn when there 


Objection. 

^ 1 Tcr , r’!^ r ! • **-,• p*’ ^ «•» 

There are situations that respirators 
is no engineering practice to control 


And I just v/anted to know whether the individual'who 


made these statements is in agreement. 

MR. SOULE: Of course. Of course. 

% 

1 

JUDGE MYATT: I did not ge t t ,vour answer, sir. 


Lliat is your answer, Mr. Soule? 

MR. SOULE: I said of course there are situations 
where respiratory protection is necessarv. 

MR. BELICZKY: Just, one little question related to 
the comments you made on nags 11, relative to the hazards of 
wearing a respirator and where you talk about noise and lack 

-ifi- 



624 


MR. STRASSEURfJ: I an sorry. 

MR. 3 JJLICZKY: I That is your present protocol in the ! 

B. F. Goodrich plants regarding the use of supplier 

respirators at your facilities which p.anufacture polyvinyl 

chloride resin, and who is issued—which of the workers are 

issued permanent supplier respirators? 

ilP. STPASSBUP.G: The ooly cleaners use hose-sunnlied : 

! 

respirators in cleaning the poly, ^eopl? who work at the tank \ 
farm you know, where the tank cars are unloare^ 1 —either have 
sir pacts cr iicso air-fed respirators avalla’ole to then and 


use then 


i-lR. EELIC 2 .Y: So, the third alternative that 


forgot to r'.nticn is an a? terr.ni 


-t the present tine. 


• ou r1 v on heav5.1 v 


MR. ST PASS BURG: '..'all, like I commuted , it was an 


intermittent use. 


MR. BFL^CZRYr Thank you, Your Eor.or. 

. * * 

JUDGE MY ATT: All right. 

Mr. Samuels. V 

MR. SAMUELS: I have a ruestion for Mr. Steal of 


Dow, very short. 

Are you familiar with the EOCOM instrumentation? 

DR. STEEL: I'm sorry? 

MR. SAMUELS: Instrumentation produced by a com.oany 
called EOCOM. I believe it is a gas chromatograph. 
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Cver. under nrseent conditions, eiqht-hour time 


sv'trne iixnosu'c^s 3 c ’l^nr. B and '.alnoun -or cJt 


nun-'" i o1 aerators ar2 lets then I non. At Merced, where the • 


r-.ixoc is ’ n 3 confined location, ve neve hac one sample of 


3.1 non end one of 1.6 non. 


u vo>: were c.o visit our factories, you would not 


. rr.n ~ 'in: - 


t_ons ore esse: 


ncicllv free of 


^ s. >3 , - [>• r - - '* i ceo ■ od exhaust conditions 


" ] r •- >it £ "jc vt: :. t . 


c : r. • o : : c 


co .-'SCi.nil \r- /iir.q at this station. 


Indicative or/ c-us j 


s the fact that w^”Tiacl no ci r.a~ 




." f s ci 1 itv m October 


1, 1973 


•;t i y.c,.'.r. t .at even at ct - largest 


•• O', ' -so, "hex 3 vre v-e 


so o r-.-V ime r - 2 v 


'.nu-if '» - ■..r. ip* nc cr»;t:.ca. 


i • . i'. t 


... l t .; ;vio j • .1 OL /: n i cn ior; ’« monomer cfc any 


.. or -.n oj. 5 r.■_. *ne 


j ~c, ~ * •• _ c o ' w < * * >r /. .r xto c^ ~ s i r ** o. ' vrs 


"hi above data were obtained ustnq regular lots of 


l ■ . *_w- . .. 


■ v . nv i 


chloride resin. Pven unde: 


■ . — — co'i*'' ri ^ niece i.evels or r.ore tJian 1 oon or v C-.*l 


Un-cur.t's-ad * n •- ir s'*** r«» 


iivinq and rircini areas of cur 


nIants, ana it i 


s obvic-s that aor.i-onciate engineering action 


— (5^ ~ 
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The cata teaches us that our range is from a no 
detectable level on the lov; sire to a 37 . f ppn, that level 
being present directlv above an intensive mixer. 

, 1 f 

cs^rlDon tu^e ssnnls on tlie s 31.10 2 rs?. 
yielded s result of 15.4 ppm. 

j If I night summarize the results of the nine 

plants, there were Sevan plants that ranged in a maximum level 
of 1.1 ppn to a low of less than .2 pnn. 

j Two plants represent some higher values, which 

indicate some act itionel ventilation needs. ». 

I r : 

In all cases the downstream portion of the 
J, extrusion lines were from a no detectable level to a' maximum 

4 

- of 1.7 oora. 

j] 

This high level of 37.non can readilv be eliminated 
«! ’“ ,v 'tenting the mixer through safe vorh Procedures. 

S| 

The nixing room, areas range from zero non to*.the 
nigh of 37.6. And, in connection with this area of the plant 

l 

; operation, it is felt that this area, if it should: meet the 

i 

. 

clean air portion of existing OfKA standard im.93, an 
| employee would rot be exposed to hazardous levels of vinvl 

I 

i chloride nononer. 

, Eased on all our findings, we join in the view that 

tne processing plants shouic; be excluded from coveraae of the 
I proposes standard, since it has been demonstrated that there 
J is no sicniricar.t exposure for employees in areas other than 


/ S'?- 
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formed a startina point for the testing, which was conducted 
at commercial oroduction facilities which utilized a broad 
| spectrum of PVC resins and compounds. 

first conclusion c’ealina with processing 
flexible PVC ccmoounds is supported by data presented in 
Table I and II in the ."'■.opendi x and can be summarized as 

[ fo1lows: 

j 

] 

(a) In testing 14 flexible compound samples, we 

| consistently found less than 20 pom resi'dual VCt- ^hus, 

there is a negligible amount of VC* available for.emission 

into the wort atmosphere. (Data pressented in."able I.) 

j (b) Personnel and area sampling at a flexible* 

{» 

I. *'buoincj ! *111 ^ r* "■ 1 '* * "* r' — '' .* ? i , _ -> . , 

i—3 Oi less unan a par t 

prn. Thp material being extruded was a tvpical flexible 
PVC pellet compound. (Data presented in Table II.) 

• 

(c) Personnel air sampling at a flexible Profile 
1 • 

extruder operation showed one povi -maximum veil on all samples. 

(Data presented in Table II.) 

\ 

(cl) Personnel air sampling*-at a flexible blow 
molder showed less than a part ner million airborne VCM on all 
samples. 

j 

The results of our investigations at fabricators 
using rigid PVC pellets supports our conclusion regarding 

j the abssnca of vc:i in worker exposure areas, "his data is contaiic- 
iii xaoles III an-’’ IV of the Topendi*: and is summarized as folic ;s 

— /jry- 




- >*-. 









front 2 7 


649 ; 


. . (cj A fcyoical flexible fiin extrusion olent was 

monitored Cor airborne VC.’!. ^ive err sarro'.es were evaiuau-rd 
and all shower less chan 1 nom airborne VCM. 

(d) Several r.iqid extrusion tests ware run at our 


1 eh: l r-orv 


; •- . o- finrrn ;. * tsxtryrr-'. rmo 


drynlev’s . : a!: otic 180 nour.d.q --..u ’ro-.-r; r. to mic ri C 


C r "> t •. 




- . . . n cc ti £ • r •.. 


v *n 1 n r . e 


e.: . :.U- L. vji 




^ - -in. 




xac * 


" r'- of ;• vr.d: r ' >1 ant orucuuas rT‘?id 


drvo." ones ./ 'r w: ” j..:: ..for:;, f-anul.r. or c •'era cinq 


n » v . •'* ‘ i • f ^ \ Ci 5 . 


-.if -u^o • Value c? r < v-r» and Id values 


or -.t r.r sn ?n 3 


ir ut ..sir*, aver qe" 30 •* 105 


r cq *" • • -i 


(b) Two flux' bie drvblend or orations were iron! cored 
for airborne VC* sunost.ras. Three oarsonrai sar.nlas showed 
vir ’ ..r . .s ! tbar. 1 : nr. ./hi Is ova da ; ">le 

qave a 2 r«r. result. Residual VCM in oh a resins ranred from 
90 to > 2 ° non. 

.c) A romnound.»v ccnvartinq resin so drvblend and 
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sufc r egua.’tl'. to relists vas tasted. Four personnel s-~. ■ • 

«? v ov/e:l .v rV,rr« '•/CM to be lass chan 1 nor?. Residual VCM ’in 
pv c : ’ j-o'j i r •'-.P.oed from 72 to 1 l / non. 

(d) vp he.ve monitored ills narsonr.el in the mixing 
operations zr our anpli cotions laboratory and all airborne 
VC/ 1 results have beer, lass than 1 morn — seven samples. Resici 

• »1 *. in u • •; i ' from 20 to F*0 ’’■mm. 

n .v sh : r — ; ,.r. t and ' r, nr.dli*'', rr .j require an alterable 

- ’ ^ •'j'mof’n ' r» e ' * . il . C i\hl> • * V JL .i. O f Hi”* JS 

,1 ’ . . ‘ . . - - > -» » T »• *7 *“ W»»» i ' * 

-> - ' - \r^ 7 : .. ... - - r • . .1 ->W- ■ - -Gr..'J 
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* .. i -• • - . V * ' ••■..I timer no 


- rn’aax art 


folio .3 : 


r.r . .i v 


l(j - •--> n. 


. • 4 . ( : i on r i: . i * sisonr- -t no me vxte xn 

\ 

i • -.£■ ■_ . t.'.tse -t'..nun at - uign <v*v-~’i - a o - 

. * • 

C •- ]j ■; - . '/*' ... ? ' ) r 3 trR t‘ 1 tP S 1- deH 


"•near sor 1 a 3110. 


th i resin s; "juici 
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o 


: u ‘. par-'---* eve <-;in disjLrxtes VC.‘I curing storage 
- .d t ,r<- roro girbor -is VCM can be enusmted ir. ambient air in 
^rebo-se*. R'e found airbor.v: VCM level:; no to 9 onm in the 
jre ,/i-i-j-j t-< of .-'res lv bagged PVC. Simple ventilation 
in resin set roc* areas -/ill eliminate even these trace ocncen 
trahions o: airborne VCM. 
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particular number, :,rd above that nun be.- respirators would be i 
require:: in other s-aoes ci vinyl chloride production and 
PVC production — would you sue crest that a different number 

I 

Le applied to the fabricating industry with respect to the 

i 

i 

. 

requirement ..or respirators , or would you suggest to uc that 


the ;:u'- v er i n t o save for vci 


c- • well? 


.'h :/u.-*.VERi I cuess until you have a'ch.vicc. to 


s'reel-' r.fc 1.the :1s:;. 


,,J iff yOU h V/ *' d r * *iC n 


*ob c i* v r f »*i.\ j. d i* ’ op n c r * 1 n ■*. ci .> ’r.andar^ '^ w * -> i* l t c <3 cl * 


, u.» u.-> , # i.-»* 


•r*c Ha .* * xcu.iii ic of tfinvi 


chlori . in the wor place t in tha proofeasir.q riant, and 
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•brie . srs : >et i.. 


is tin at cor cr :t, sir? 


.•ntlrr 


•in,*, 'co si:''iV! oven lyive o 


go <? t uu r ’:nvh''.'’.!'7 ■ olarvirw-' i'P ..a is at on. 1 c^rt or 

one-tent:! cr no detectable levels .Tf he docs his job cf 
e::hauat. ventilating that he .-hculd on any high processing 
t*'' •;xtnt, t isro cn‘ • oe any r:. corner there to measure 

'-'?i KLLItl: '"ant would you suggest wit 1 ; recrect ho 
employers no don’t install the appropriate voncir.g eauipirent? 

’-.r:.. wn.vr.Mi Than they are in violation of 1910 5 2 
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extremely -O'./, and whan wa hav<= then followed these rat-.via 1 > ■ 

rhrouwh -ci■ i- processing htscory # ve have essentially found 
nendetootawls levels f ' r.d it very hard co believe tiec 
tne -.:an con'd save resn -:xoo3 ed. rc detects hie levels of VCM. 

* •: :.7.nr\T.:T>. Thank von 


•e •••::“ ur • ourtner at th.-a ki^a 


V- - l-i-. 

i ■ . . I 


Mr. Reliczky, 


• t v.'-v. lo vfi'n:; the z: l 


j Uio'. n'C* e ovi’j.ct'u 


v'st e ot -'rsa* tp to ?"?s */ I iyst ■ 'ontie ■ eh- - i ^ 


-• ~V ' • * r -Ji.'i V fc-TV: Of d 


w: v .v l: ims rec :' ondoci '."--its. .Tation eooc.coi - as v-oui* 




loverarfiifc: L 


n:.: :;.. ov in 9 . 001 ; ventilation in conforrance 

- j''~- ' r-.v: - .* ...y -■■x. 1 ;us ■•.r-.s.'. tiv'it'- ia f ecorai-xindaij or»n? 

% 

i- 

I -vvl 1 a a. -• vanti iit von ^n ni'.e 

0 ;tP.';-iv:S fid- 1 ' i. ’■ v.oS oi •'Cm:: r,vale.tv, \’OS, sir 

u *«? 1 (Cray i Are you aware of the feet that there 
; ' A : vr. '3 .ircry ho e ’re polymer to nake products w 

have ofc-Koiccsly ;c 'anti la lion? 

*.’ r f»r; f * Y - rj . y ... < • 

- - J --- • ’ - -> t Mi. 

MR RELIC .K/. The sarmies were collected utilizing 
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conduce 


' : *r: --i’CI-iTAi dculd I add a cormsnt to that? Ue 
t o'/rarir'e,-'.’- specifically designed to answer this 


qussfioe 


i,R found if you put it on a charcoal, it 


c an 2.a s ■ 
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KLLIIJ, 


- a? We'd appreciate that. 


v. .-car, did P understand yoi to 


ho the rreposed standards ecu Id 
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co u . r.y v -O ■ uo 
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•? or. viola cion 




1 C so r 


cx ir. tin r s t -n ’urfi 




it roans, I take it, that sore 




r»c:u:.r-s such ventilation ir. necessary 


• - would certainly think sc. 
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rrer.tiy oroducing at a rate ot "40 
fill Lien oounds onr year v;ith tOO million pounds pro 3 ecteb 
•■or 107 0 and bevond. 

’’’he consequences ot the latter option have already 
been reviewed b\ the S~l. L v/ant to reiterate on behalf ot 
^enneco that d 1 scont’ r.o. 1 ncr the manufacture ot PVC would 

'"■•v/e LtiTThr’.-i • disrupt?, vn e facts on the defense, wire 
iti c.' 1 '. construe:, ion, a a too j five and the phonograph ia- 


■01" 


is neither n;•t no? tcisi-,e to piece vinyl 

*• z ... 1 i . tr . t c c.uifi.tto.i o j* 

* 

serious nature c~ avallab; 

»- -* • 

r ere J i "'t ooteuf.i': ’ 


tin 


to., tver, civen t. • 


'• •- -> rr - r* r* ■ ^ r • 


jo : •_. 


uni o p. 


ao.'in-ir.i. w'.e on- >1 1 tovernnent, and the meaicaj. 
community must, in concert, aqtee that tfye only conceivable 
course ot actio a for Irdusur - 13 trie maximum teasibJe* reduc- 
tion or huean exposure co airborne concanurations ot vifivl 
chloride nr.cner. ~houqh a no detectable standard is s not 

u 

tea.t_ .ie, it is, nevertheless, xncuwi*ont upon the industry 
to ta‘ 1 sv zy techno lor. •'ail''; anu economically feasible step 

m 

to red :c-> ^ eve is o; *mh rent v.invl chioi ide . 

’ • • ^cccoos- red V hr. '.a: Lobo, Director of 
our '"echnica! (".roup for '"erneco’- Orqimcs and Polymers 
'lvtr- ion, .v. by . ;: hiiip be. an to- orks ’’ana/er of our 
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Burlington, Terse--*, facility. They will supplement my 
':eien-3'i:ion ■ j th a rore detailed analysis of the 
Oj.onr.sei stirdard's aek of feasibility from the engineering 
and Plant opett cions ^le’^oir.c, while pointing out the s ceps 
the,, enneco he’?, taken cr will take to reduce worker exposure 
to vinyl chlondo. I snail outline to you the elements of a 
couiti-n hith Tanner, a cons; cars to V : feasible and which 
moCi.; •orates the nest -.ark practices within the shortest 
;.c.>s!oce io ” CT - * lt is appropriate at this tir.e, 


C - -?Vc „ • *> i 


r ■* '-.sr ’ •• .'"si rec.o r r tacxiiiiet a.;?, wore 


•oice. 


Enneco is involved in all three stages, of pioduc- 




i. i.«it • J " * ' f / » • i • *«• . . » % . rr..» . . * 

.• «***•- 1 T • sacixity produces 


V * *-»v ] ?• > 1 


— '.iin-.;*con aitf Surlinjcon. 


* ; % 4 ;-n<r • 


. .sii.u,. •_ .-.r.t 3.-, citiarer i resins throuah a 
o cc p jx r-ci- i2 ? : ..on o.-ccesces. _*■?: a various 


- . .:.u. secured rdifferent operating procedures 

i irr.-v , psv .•> -echr.oiogy. ’.he potential 
* n ‘ v *' ‘••'tno3u:« oroblews, therefore, also differ 

widely from one process to another wxtrun the same site. 


net, at : ;r Lir.ton v?e process resins with other 
ciemcais and art ltrves to tonn sen! -finished vinyl compounds 
for subsequent fabrication. Our facilities at 'Jixon and 
rarlstaot; Jew Jersey, and at Mewton, Massachusetts, process 
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Macp.achuf 5 st.ts Institute of Technology and a doctorate in she- 
ir,ic2i engineering ?iotr the University of Michigan. I have 


had I " 1 tears exter ten 


ice \n tho cinr-icai industry/ in the 


tie id of research anil 


.veiojn'.cnr., o 'vineering am: technical 


■'VVu-.vrc. -.lcht o urese years were spent developing eom- 
^m ■" - tj. ocoMses it'' ■ chr• Ls f o >; a to t'through r.h s > ;/i • o c 


<*- available technology. 


■■-m.u. t . . . 


•;-'vly* iny.t. chior;.dfacii?.ti^s 




'*d tn-ouf i: <■'!• '• ; eGM.,n 
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tou.i.-. r..y co.-'biricio.t or engineering caanqas *»c. -alter-ad 
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» 
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" v *“ ■** ii^ricoxi cincf i 4 *r#;r*c nccii 13 ^\or*s 

locus >ny re-naiks or the engineering implications of the 
nrocrsed 3iarderd. 

’’enneco s po t-.’.ner racilities range in age between 


-ive and 1/ y~irs. ■’•••.ir Flemnncen, Mew Jersey, pi-; 


ant was 


oriqmntiV constructed n 1 15 7.. and extensively rebuilt ir. 
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I I ' I 

,! it produces approximately 85 million pounds pei veer. 

i I " j 

Our Rurlimton, ' ev; Jersey, facility consists of four distinct; 
nlantr? having a total capacity of 150 million pounds per 

; * I 

/ear. Tvo c‘ these ate PVC resins, homopoiyners and vinyl 

j. acetate coooLymers by the suspension process, and were I 

! 

bunt m 19<:1 and 19^4, respectively. Plants making resin 

If 

by the diroorsicr. method were added m 1955 and 1969. 

1 

• A net; .u.m susoensicr rp: r. elant is scheduled-to begin 

i; j j 

operations at our Pasadena, Texas, facility m the fall of 

»J 

!j 107 Lt wlli ° loduca approximately 250 millioq pounds per 


j - | 

.1 1 our plants currently m ooeration were construc¬ 


ted based moon the- Koct/’-n-muledee or vin v ! ch’o«- : id 


e or aces 


’..ite -mult 


‘Ten-- • eta 1 uij.it with the kno-.;3edge that exposure of vmvj 

•* . 

chloride monomer may constitute a seno is, health ri-.k to 
uor .ers beyond the xr.P.-'n anesthetic anti fiammabj.e proiez 'ups 

0t zr -~ "as. Although up-to-dc^te. engineering* practices‘were 

used in Vr.eir design and construction, there ousts no 

* 

I. 

Ci.acuicci, tuic.c corrective naans in..bring these facilities 
into con Romance with a standard or no detectable level of 
in the plant areas. In this conclusion, I include even 
our -ost modern facility that is expected to begin operation 
m Texas this coming "all. 

In the design of PVC polymerisation facilities, a 


— n(p - 


a 
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vinyl chloride monomer. 
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First, the monomer usually arri :c s 


i 


at the polymer facility by tank car or by truck and at 
tn. 1 :r loading stage, some OToositre is unavoidable since 
transfer hoses must be hooked and unhooked. Workers cur¬ 
rently wear air-supplied respirators f or these unloading 
tasks. -owever, because of the coupling and uncoupling 
scans involved, ens if us m this area car. contribute tr the 
general levels ot' vn the sice. T \'e have chanced our m- 
loadinr cecnnic.ues to reduce these emissions considerably, 
''V'i u.to.p' c'.ere ct i ■' r> s rf * >ro.i-nc a i.c into cl f>” enter. 

f 

efficiency. ?e are rot able, however, co eliminate en¬ 
tirely the escape or sore .’CM m this area. ?•* 


or .es! 


"i'-i'tilz he uie< ner by vorrers since dope its 


o .or 


O-" cn their i... ....ng the ocl* 


oclv~eri3 L . ion 


uro-es3. here dew-V-ts prevent the heat, which is* Ael*-ased 

luring . e reaction, to be c id rough the wail or the 

v * 

vessel, thus inter-errtg w .th the process and-creating a 

s 

I. 

oc rr-ntiai ery haterrh. further, i,. these deposits arc 

ft. » 

o-’rrj teso to retain, s-.c.i n.-u'et' rlev_css as rel ief valve. 

become clodged or -■ng a further threat to workers' 
safety, hrd itnna Lly if a. clean rone tor is not used, 
product quelit’r can he degraded to a point where it been-es 
usej.esto the clastic processor 

We have found naans to increase the number of 


— /of- 


r 




V-4 
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G 


it 


. 


Marches that can he processed before it is required that a 
worker enter the reactor to ci.een it. Frequency of reactor 
entry can he further reduced throuoh employment of certain 
cleaning r.i-nhjicioqy which Tenneco is currently developing, 
and cur uture nans to nunimae worker exposure presuppose 
■" n-:.o . of iripiov-nd t:J>enir •? urecesnes or orccedui ec 




rov-i! at, iu is vary •ii;:d/ r.hut 
: .o r '- sal. entry viil ha required to assure that trr 


.. •_ j : » 


v-ir.g condition ayh eraetnancy 


- ;* 4 . j ; •> 






; v. c ~ r- 


•' . . . - -5 


? - «?c*m :s 

icwr.votvj • ar•> 4 sc •/ to select such acuiorj^m; however, this 
•o; c . ;.r accor i-ime *'ldi mown tertnclogyexposure limits 
den corsi ia/ *d safe anc the nature oc the processes uti li¬ 


cet. Contrary to the claims that some have made, fchif leak- 
c e ^ be e.'.i.. ..na\.~:i .'.couch ii>»ft~iLaden ofa few 

a.i table sv/osuxeute valves and punns . 

'.'h -rs do exist sone low-volume pumps that have 
; . jv n 'vh.’.c • can help ticrhtsn up" certain 
s. .res or our operations, vnesa pumps will be installed 
P«n “ -- program ro r.!iM?u :;s worker exposure. For 

hxqhor /olui'ie dedications, there are available so-called 










canned r:urps '.'Inch miciht reduce vinyl chloride '-SU'-.cige r ,_ 
thev havr* not been tested in P V C plant snDlications such 
as si’'rev 3 ?.rvic 9 . T '^3 cannot be cor.tic.ent of their teasi- 
bility in our installations ac this time. 

The fourth and most significant amount of vinyl 
chloride escape results from the dry me stage of the resin 
product; or. croc ess. The drvinq stacre is a necessary *■ acat 
of sunosnsitr and m: - ■ .'3 .n c-rccesses m ed xn tne .enr.uc 


plants. 

Some of 

our < 

dh -eat 

lor n and 

If’ '■ 

•olv V:~ 

ir. 

: ■ ,■ . 

remove 

•rater fro: 

the 

stem, ~:\ 

.-• r. 11 f 1 S' ~ 

o c r 

•g .-/np 

t.h 5 nor. ii 

,^ r f 


e of our dryers ace urgent ic rotating kiins- 
a;r: l f 'rest m diameter, 'which use^immense 
’.r, c " ast oar ; un : :'.e Tr mo* •; o 

■ fro:.-, the rlsms. r-uxing this processiry 


•ins approach whica has been suggested to remove 
• v-M ?rcr u-ife ambient ‘air is adsorption by activated'carbon, 
■yhis is considered wholly impractical where large volumes 

of air and small concentrations of VCM are involved. T n 

% 

U 

our new Pasadena Plant. , • ; e have included carbon adsorption 
to recover VCM from two si.all process screams, neither or 
which contains air, but even this limited application has 
vet tc be tasted on a commercial plant scale. 

because the factors I have iust. described, it 
is not '• -y ■—".-.eeriiy; changes utilising presently 


-no- 
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avail j>* ic •.•3c.hno.loqy , -c modify our. existing plants to ro&er. 
the ' ;o s'cindarc. ncr can a combination oil work nrec- 

i-.i-.c -; r -! -r-;i-.?-vrjr * chr-jss achieve that result. However, 


c. a u- -.o 


re-.vu.ce e: c ioyee exposure to vinyl 


c:' • . *‘-t v t.-.esa s :-.o**s. "’cr.neco hopes by October 1976 

' -h-.ov ica v 'ucnar axpcsuze levels to 19 parts 

0 

0 

i a} v.vih u ce.ilmc. ercutisxon 

•: - 3. >/fvs m.itailat tor* of: 

v - ~ v n.rai c-.rea monitor in-: svv 

* • a 

f * 

••» c ■ ir.ce rod to indicate excursions? 


• O 1 i - 


x.v J / 


c : •: r. o 


j . co..airy beyond the scop 


naive 


_ jxoi iv; Sv.vi:.?., so as to permit 

» 

c • ■ ’-.j.*. ;t.nt ’.’hero nsad-ed. 

v • * 

• 3 :>?.ciV iOw o-c car tain kcrv areas 


» \ • t ,P 


' uticr. or ore nose • nr? 


.r-.v •*•.' -am rri-o.vuq .-.no “iiioirter recovery erti- 
cienc.tcs .at beyond our present capability. 

r i* should be r-ossrl that these extensive modifica¬ 
tions ictete the prompt placement of orders for sveh equip- 
venc since c*.u ant delivers end installation schedules rancre 
upward? o' two years while re have already ordered some 
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MR. KLEI7%: 'lc:r, directing your attention to the 
improved ventilation systems, are there ventilation systems 
in the new plant that do not exist m your older plants? 

OP. LOHO: 'To, there is nothing different in that 
aspect. what wn have dens in recent years is to increase 
the amber o~ vi r ers/ v's per hour t.o our buildings. And 
oi:~ n*. pi.-or « ill .- . ted or tm s?.'.*.e criteria. Also, 

as *'r. Vato .tent'.one'; - nev? plant vili be in the south 

ear! cc.r.serruent',. r ir is ',-anerallv ooen-UAt construction. 


j • r > ' - r, 


cry-- :rv?y 


,,r ? KLETM: ir t v e—» seve ma'or nrcb'et j nvolvec? 


ire cimsinc.e • xnsJda cuiiitacts. 


DM j *>nr-. • n terms of i -v.v.* ; r enough air to r est 
sure lover m.-rel of VCM- 

\ 

’:R, Kini'.T: '■ - -, .a terns or removing the V.dncitar. 

op. i,c>nc-; I dunk sgv.e cases ./e" era approaching 

in -fir 1 ! tv .?» tem- of the mount of air *»e -.•/ouid have to 

% 

I. 

wove to ' ; ar- mfaiectohli level....a think you can roughly 


curcuca f • mv. • e i. 


ere acr...!en.xc—buc. one round ov VCM. 


if diluted vith air uniiomly iron Id cover an area of 30 acres 
j.l j-et high—■ nule e.ptnl one pom. 

ur. ULE3TJ: ••.hat technology in recent years have 
you used to control leakc better than you had previously? 

DR. L-)?.0: T ie have upgraded our equipment, out we 


-/ft- 
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< 

haven't been able to really solve the oroblem. !«7e have most • 

recent.lv used our ovanoter to determine the flanges, pump- 

* j 

Hacking, compressors and so forth, which are leaking—and 

* 

giving those more mntenance- T -7e are looking at adding 

» 

numos which will net leak or leak at lower levels, evaluating > 
different frees of valves which we feel might leak less. 

1 

But this is a development program. 

t'.Ti. KLEI’T: low, I understand that you have drama¬ 
tical ’/ redo cod the levels of axposur every recently, is my 

und-«rctar % ;fir •’ cerreof- 

f 

PR Logo: i don't think that was sard. 

hU. ICLHI?:: do, I have just heard thatr 1' lust 

4 

* i • .. . - 1 .. mi\ .J J «a-'. kl V ■ - !v _3 >: 1 . b • 

nart. 

til. LORO; in hat a made ? ood rooress, but I think 

\ 

*;e are calking about com*, a" down from perhaps 210 pprf, xn 

some areas no..* vv.ere we are 23 and 30, which-has allowed us 

^ * 

to operate, ir. those areas without the use of the respirators. 

4 t 

i. 

'e ha**a heart p' 'acid with our performance, but it is a long 


slow “CO. 


MT». itLEUT: Other than the controls, practices, 

e rn,, that yev have indicated today, are f:ere any other 
means used to reduce the level of exposure of employees? 

UP. FA-T’-T; a 11, of course, ve have used respira¬ 


tors a coed oe**cenc of the time and have put certain operations 


-/? 7 - 
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34 


Si 

3 l! 


4 I 


; \ 


i 


n !: 


24 j! 
»!! 


on a standard respirator use procedure. 

MR , KLEIN: How many hours a day do these employees 
wear the respirators? 

MR. SCAR1T0: It varies, of course, with the jobs. 
It would range anywhere perhaps from five minutes for some 
employees to as high as perhaps an hour to an hour and 15 
minutes at a time for other employees. 

Is that what you meant? 

■1R . KLEIN: Yus. ‘low., at times when they are net 
- earing 1.*- :aspirators, are these employees* in f thfe ambient 
air toi^fc ccitams the vinyl chloride? 

M *. SCRRITOs ’*7h*t level of vinyl chloride? . 

'■'~ J KLEIN i •< r>> 

v.-.. SCARI70: '.’ell, ves, we have, as we have indi¬ 

cated before, there are measurable levels c£ vinyl chloride 
throughout tne entire olant. And the employees are tnere. 

■ KLEIN : '■'hat lev*el do you use as your cut.*oif? 
MR. SCAR I TO: Well, currently 5h is the cut. off 

I. 

po.-.nu ai which we repuire mandatory *-use of respirators. 

KLEIN: Are there levels m ycur plant where 
the levels are below detectable level, as we define it in 

the proposal.-* 

MR. SCARITO: Belov; no detectable? 

,j l. KLEIII: As defined in the proposal.* 

MR. SCARITO: 1 don't know of any area in the plant 

-1 y & - 






/ 
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O 


3 


<■d 


tvo y?.ur:.- 
ope ra : *-3 


•/■ii ".'ill no 1 ’ 


-Xi cniy icn-'.v' >h •- 


cnee 


* 3«fc ii- go-rcnl 

4 

nave r -slco'*- : 

. u ^ -*'J ■ • vonr<- t: v / n2.r?>. ► 

plants r:i cjr. r 


a'•vac': rhcl¬ 


op 


•v a o:.; a 


r-r , 


nz i.l '*.? 

* 't r 'fj w'. • ’ 


~ •• - * caus . •'hi .a chit . 


L'C . i 




iCiH 


’3*.: j _ 


i.nflue.- i-r 


n d 


i"3 add ■_; v;- t 


c. • 


’ ' I. O J.C'*: ' c: 


a *'* %!*£; w ‘ 3 r > »- p-» -*• *• 

^ L - * . i J a T. ■ 


>T --P W'Ic. ^ r \- "T - - - ; T - 

" : ' * * ; e as that particular 

plant ds. 


von Id you sufcsor r a •'■ 


.* 3 , , . . _ 

• *. * * v - - i. • VOU * ;i_£ ’ 

‘‘.O <2 -/* . r»*» •.« -.1. 

' ■ *' -* % cr.s . ive- the 


sectors , the larger the reactors ta-t night 
011:8 Supplvini7 - Sectors . , oiterbv •*,.* 
which reduce and make -.more feasible tb 
?iR. 7"<T»T; " i. .. 


v% 


is-outdoors. 


■a - h a- factors 


s reaching of-any level. 


-O 


5 -MTTEtS; I nave a q’ -s^c- - n ,- , 

I — ° -— *-- • ..Oi . 1*0 L*0 
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4 ?! 

' II 

ill 


i‘lR. FATF: Well, r.owheres in our testimony—and I 
would li.;e to reiterate this—have we been guided by those 
economic considerstions. That is to say, we believe in 
in zesting the necessary funds to reach the most feasible—the 
lowest feasible level. 


8 S 


N 


Ml 


3 •{ 

J 


10 


11 


T-> 


i3 ji 


a 


14 1 

15 

16 ji 

17 


13 


10 j; 


20 




21 


22 i: 


23 j! 


24 

25 


So, we have not taken that consideration into accouni 
m coming up with lowest technologically feasible levels. 

MR. SAMUELS: Than!: you. 

i!R. COTTINE: Hr. Fath, do I understand vour 

f ' 

testimony correctly that there is a new facility under 

cons-ruction and another facility under expansions or is there 

4 

on ~ v orl3 facility that is being develocec? 

MR. FAj.II: There is only one facility under 
construction. 

MR. COTTINE: _ And that is the Houston facility? 

MR. FATII: Yes . • . 

v ' 

MR. COTTINE: When did vour engineering planning 

% 

commence for that particular facility? The year. 

MR. FATH: I believe it was 1972. 

MR. COTTINE: When was the design and operational 
program completed? In other words, that study and final 
plans completed. 

MR. FATH: Well, we broke ground in August of last 
year, 1973. 

| 

. MR. COTTINE: August of '73. Did you make 
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[n terms of levels.. 


.*•?. 7ATH; Fight The EFA date „ I don't believe 


ere published is yet. 

MRc COTTluE: /ou haven t received it? 

'h' FATI::1c, our informal understandings are 
th : it the -'ar.-i vatcr Imes are one part per Million or below. 

■: c: " *>ve ii»c data .-or our Fas ’dsna monomer, tivay are or 
the osier '~-f. i rv rtr oer rillion. 

F.M COTT.dF; .V»-J tv-a C. FA inspectioit# have you 
."iccr. :u de St-Upi.'. a. ca e.iescs bacr on tnoso? r 

JR F?*TH i Mo, we have not We have .had extensive 




id . 


us •«. 


tue cth? 


:js;u.;:c vru: r. ->3.ttec tar ;? ecocu? 


»;n FAT:'.- rert.4in.lv 


Oih'i.’Ji w ld W/U rtiso s ibi.'.iv. hie 03-l.A and 


~'F'• ncrIrori'-T level?? 


i-.K . .• 


’ill be :ila:' to ■•.•her! t’r.ov are 


received. 


«|n n r V TT? 


;viously ’cu have a monitoring 


program Da you have a radical surveillance program? 

hi? t-. anx do. 

MR COT'FI ME. have you established any ppm level: 
cr goal? recon.ly, sintc the establishment of the emergency 
teirncrary standard? 
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''.rooti.s thit ns f;.rst This has 


h : i : .ckly on prvzch Tcnfsrmos to tbs 


i r a-.fect» i sav ' a,* preach, because 
t ary I*VC r roc. veer as able to stay balow 

c •* hr-~ t: ns at eve tv location • 


i r. w re;o : ; 


r v. -- ;;•*» r. 


soxc. or uur .ao^c 
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yi . .. :.c f ovary flange, valve, r-ou-ap, car- 
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.lucn wi; -he equip.tent jar -51 wi 

and i..iPpeccion*to insure r.»Je 
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i a oh air oass throuch 


hie: 


- j . r? 


cer.i.ri u yc c a < >.C ox : or s . "T.ha r a 
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' .ivna t-G or ..eons or 


s shoi.ii ~ 2 . a ~ At clear how na tardots are esn- 


!vsrs in o 1 onf. air and iov: 
that exours or.* 1 n these levels will unoredict- 


or ri.-.o tc tome Feplacanant o: older eqir. vent 
os. v-'nich aoa dohipned with minimum leakaea 


' :• .'it cn e avallabil rry and deliverabilit ,• of 


ent • Delivery of even an exhaust fan takes 

_m _b tr\ r*\___ 




ar-i tv*o possible places in fabrication opera- 


r i’h n ?*c> 


.iocs than ahoold Aave some precautions in effect, however, 
-h orec". at ions seeit to be already auscjojcelv covered by 


■: if? ting G?H/> requirements 

At the point whore -.he ?VC container is first 
,-v> f.cd, tr.r cent a * r.eci lur, aichcagh quite t.nall in-volume 


i 


7C:< content, ::.av be high ir VCT1 concentre tio: 
* * 

j.:: i- cental acr, such at a tan/-: car or siio, the 
ror.cen*. rat on vxii usually bo scJrr.evh-.t above th<£ correspona- 
li:*t parts per nl. ic-i. of, tree non oner in t^>e resin. In a 

ration in the 


Li :t parts per n J. 10: of tree nonor.er in v*e res 
■ ;ro>:s cotita.i ter, like i pac.;->r beg, the cor., enrn 


: . .. u. 


•ict’a - ;s towered. _n e-ti; 


•• ; z.u j: tod » uteide the ;-ork area oy 


. * •■> : 


. i •; r.: 2 -j r -. 


> j.~r 


r. .y. v. aur * C. fcr-C 


ti >ir>* 'iron the first 

t 

- » 

: as: n should sss^atJ ai L' 


: e t-11 


;? c • - =• •.n.tit- precautiors, the atnosphe^ in 

the tebrittti-n work space nay be expected tc ne at. ieve _3 
noc exceed.:. ‘ -&vVs per yiliiors, and probably 'very much 
lower. TV’A's tor such plants nsignt be expected to average 
one :r len.t f :r fir: ? o.Uwc-.rS involved. 

i would point out that these estimates presented 
here './ere givon before wo -were aware of cite data you receiv< 
Ciriier today fror these fabricatir.q people. 
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sr.all reactors. These reactors must be ctysnsu freciuerrly 

for*charging and cleaning. It is the vacors fron these opera-j 

I 

te.cns £o- Crow the VCM docc-f.Siv;g jt tr.e slurry and dry 
cowder. t! 1 , 31 . Coer; tha greatest source- of nenomar exposure to 
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ana when not. with the Government I worked both sides of the 
• -reec; I vas a consultant fora variety of Federal agencies 
as well as a consultant to private industry. 

Wnat I wourd like to do now is give you a report 
c- the results of the screening of the present employees of 
Arc Products and Chemicals Incorporated, who are engaged m 
the nandiing of vinyl chloride, and on the results*of an 
examination of d-ath certi : tea tea of those veil employees who 
r . vj *?c *vsj »:»v or vrliiio sinoiovfid 

•• e;vn ; t v«c a« *♦ consultant tv .‘i . ' Aicrard 
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Fleming, Grpup Vice Precedent, Che: real Group of Air Products 
ana Chemicals, in early February J.974, for the specific cur- 
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knowledge concerning exposure to vinyl chloride and occurrence 


of angiosarcoma in exnannentai amnals, and the occurrence 
c.f this disease m emplovees exposed to vinyl chloride, do 
you consider that a causal relationship nrobably exists 
between the exposure to vinyl chloride and induction of ancic- 

saroor.a into cue liver i of such ertoloyess? 
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DOCTOR K0TI:T: Possibly, yes. Probably, no. 

DOCTOR LASSITER: What would you have to do to make 
sure chat none of the .employees in the examination had antio— 
sarcoma of tha liver? That is, would you have to go beyond 
the biochemical tests f.r liver biopsy to assure this? 
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resulted in short term release of vinyl chloride to the 
atmosphere 

(Next slide.) 

These data collected in the fall of 1973 showed 
that draining the filter and orine draining both resulted in 
significant short terra release of vinyl chloride. - Engi..w.*ing 
controls, described by Mr Oelfke, eliminated each of those 
problems An inert gas purge- system is now used to clear the 


filter prior to change-out of the filter elements. * The brine 
system was repiped to recycle brine to the process. This has 
eliminated employee exposures from eg n of th'ese^ sources 

Short terra samples using the personnel monitor are 
oonra :rion data co the area samples just discussed, 

(Next slide) 
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I-ooe the short term 1,800 ppm of the breathing zone 

r ' » 

ssnole collected during brine draining. The use of respira- 

V • * 

tors were instigated until engineering controls were installed 
to eliminate this exposure 

Engineering controls have been installed in the sus¬ 
pension production unit that nas eliminated these sources of 
employee exposure.. In the emulsion production unit all are 
corrected exceot the reactor wasnout. For tnat operation air 
supplied respirators are required. Engineering studies are 


underway to correct this situation, 
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Ju ;krna -urges. The tacking is suitable and does reduce the 
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think that there should be any unnecessary exposure of rin'-L 


chlbride. 


y?.. OlitFKE: It has been cur position in the year: 


'Tone by that v/e reduce cur exposures to ell chlorinated h/dro- 
carbons to the lowest possible limits. 
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% 
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clearlv — but many of the operations are already below the 


SPI racernendations, isn’t chi ~o? 


MB. CELEKE: Yes, it is. 

MP. SAMUELS: Do vou feel that there should be an 
exposure ur to the SPI recomnendatiens e^en though it is not 


necessary? 


OELFKE: We do not feel that the ten oart.£ 
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emergency tarr.--rarv standards at the nresent time. 
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saw a picture of the hood, is that right? 
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exposure. 

The sane was observed in the arsenical group, where ! 

j 

here "we had 11 observed versus C> in the hiqh exposure. In our • 
lower exposures, internediate and unneasured area, there was ! 
essentially .he sane as expected. j 

So, again,*let ne go bach and point out: In the 

exposure of intensity and duration, we do see a significant 

. , . 

increase — excuse ne. Ue see an increase of nalignancy over 

* t 

I 

that expected, both in the arsenical and non-arsenical group. 

i 

New let's go on to -the latency report.* which we 

f / j 

discussed here. Here again in the high exposure, with 15 years 

plus after their initial exposure, we saw an observed death 

4 

fror. nalignancy of 3, where it was 3,2 to bo expected. 

Case sunnaries of the 13 deaths due to nalignant 

I 

neoplasms are shown on Table 13. Seven of the 9 individuals 

in the high exposure groan had worked for more than ten years 

* 

in exposure areas; the renaining two worked fo.r five to nine 

v * ‘I 

years. So tiese are not short-tem employees in the high 

exposure group. *■ 

And I think it nirrht he of interest — again this is ; 

j 

in detail in the record — to give a breakdown of the cause of J 
death and sore information reaarding the cause of death of 

our population, by tiie way, this was substantiated approximately 

) 

by — approximately 40 to 50 percent autopsy information; the 
rest from death certificates. 
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In the high exposure: cancer of the stomach, cancer 
of the lung, cancer of the lung, cancer of the rectum, cancer 
of squamous cell [site undetermined] , leukemia, cancer of the 
lung, cancer of the lung, and cancer of the colon. 

In our intermediate group we had two: cancer of the 
brain and the pancreas. ^ The low group: one cancer'of the 

j 

lung; and in the indeterminate, one cancer of the lung. 

i 

Their ages of death in the years following initial 
exposure -- I*11 just run down through the highs’to give you 
a flavor of this: 14, 17,, 17, 26, 28, 21, -27, 22i and 25 years 
attar their initial exposure. 

Pull details 4 11 be in the record. 

Ti-.o deaths frcr. neoplasms were recorded on death 
certificates as a secondary cause of death. Each death was 

coded m the category of diseases in the cardiovascular svsten. 

* , 

Ho,/._>/\_r, thin?, it j-s appropriate to cite these two deaths. 

v 

One death, the immediate cause of death was an acute 

myocardial infarction; however, a secondary disease of fcrcnchio-! 

»>. * 

genic carcinoma existed. He was in a low exposure group for 

i 

three months * duration. 

.ihe other one was again a myocardial infarction, with 

a cancer of the sigmoid, or the colon, and he also was of a low ! 

i 

exposure group. j 

i 

Now let me go on and make a few, I guess I will say my! 
opinions: One must, I think, truly consider vinyl chloride to 1 
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be a carcinogen. j 

However, I clo feel it's appropriate to mention several 
other observations that ue have made that would give support to! 


the possibility of this material being an innunio-suppressant 
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j 

or a co-carcmogen. 

Again, I fully recognise that our data is limited, 
and I present this posture only to stimulate further thought 
and possible research among the scientific arena. And this 
data refers back to our 13 deaths on Table 13. 

One, an interesting case of acute granulocytic 

r ; 

leukemia. During the last ten years of his employment he was ! 
not exposed to vinyl chloride, but worked in an atrfea' of benzene! 

exposure controlled benzene exposure. And I think one work 

i 

area, the highest excursion, only infrequently, was 50, the 

I 

rest is well below the TLU. 

The case of adenocarcinoma of the rectum, seVere 
familial history: mother, two brothers and one sister died of 
this malignancy. 

iiirec, o. idle total lour lung malignancies in the 
high exposure group, three and probably the fourth had a 
history of significant cigarette smoking. 

Again this raises the question as to the advisability 
of smoking, particularly when working with environmental carcino¬ 
gens, be they vinyl chloride, asbestos, or what-have-you. ! 

Lastly, in support of this postulate, additional 
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1 i USA, and he will present and discuss data v/e have so far 

2 j obtained relative to the metabolic pathways by wnich rats deal \ 

S . with vinyl chloride nononer. 

4 j Perry. 

5 j STATEMENT OF DR. PERRY GEIIRING, DIRECTOR, 

3 ll TOXICOLOGY RESEARCH LABORATORY OF HEALTH 

li 

I 

7 i A!ID ENVIRONMENTAL RESEARCH, DON CHEMICAL USA 

j 

8 i OR. OEHRINO: Judge I'yatt, gentleren: 

9 || • 1 311 Perry Oehring, Director of the Toxicology Research 

«C j Laboratory, for the Dow Chemical Company USA. '*■ 

- 

11 ;j 1 grac.uated in 1960 from the University of Minnesota ; 

} ' . . 

?? j! with a noctor of Veterinary Medicine degree. Subseauantlv I 

'• - j 

'.C , en. '-od graduate school and received tv.* Ph.D. in 1965, with a 

|i t 

9 56 i^ajor in pharmacology and a minor in physical chemistry. 

»i 

j) Immediately I took a job with the Dow Chemical 

' ! 

jl Company as a toxicologist. In I960 I left Dow and tbok the 

jj I 

«7 position as irscciate professor cf ^pharmacology at Michigan 

*t 

13 i| sta ' ce University. In 1970 I returned to Dow as’ Assistant 
»» it D i r3Ct or or r ' , oxicology Research. I 5 t 4 .ll retain a nosition as 

!> . “ i 

23 visiting nroressor m the Department of Pharmacology at 
j. jl Mighican State University. 

ij I have authored or co-authoreri over 40 publications 

' ‘ i! , 

<5 ln field of toxicology, and have presented in excess of 20 

2 «, , papers at scientific neetinas. 

jj "| 

23 ;! 1 am a r.enber of the Society of Toxicology, the 
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American Society of Pharmacology and Experimental Therapeutics, j' 
and the New York Academy of Sciences. 

Currently I am serving on the editorial board of the i 
official journal of the Society of Toxicology: Toxicology and ! 
Applied Pharmacology. 

The basis for my testimony is the results, of prelimin¬ 
ary studies conducted in the Toxicology Research' L'aboratory at 
the Dow Chemical Company by Mr. Robert Hefner, Dr. Philip ! 

.Natan aba and myself. . 

i 

These studies were initially supported solely by the 
Dow Chemical Company. Recently, support has been by our contract 

with the Manufacturing Chemists Association. 

i 

Tiie. results oi. the studiej v;ere reported at the Vinyl 
Chloriee I/or-cshop sponsored by the How York Academy of Science, ; 
and the manuscript has been submitted to ishe Academe for 

j 

puolicat:on in one Annans of the New York Academy of Science. 

- 

Copies of the nanuccr.i*pt‘, which has been submitted 

' ' < 

for publication, V/ill be conveyed to you — — and, indeei^, you 

already have it. •••* 

\ 

Uitli exception of ray attempts to elucidate the 
potential significance of what appears in that manuscript to 
the promulgation of v/ork standards, the bulk of my testimony is 

I , 

contained in the manuscript, together with the experimental 
details. ' i 


I want to re-enphasiae that these studies are prelimin- 

- 2 . 32 .- j 
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I • ■ 

1 | ary, although conceptually important. Many of the boundaries 

. i 5 

* ■; for the ultimate interpretation of our results remain to be 

! * 

! i 

3 | resolved by future studies, sore of which are new underv/ay. 

: j 

4 | nonetheless, what we have discovered today must be i 

... ! 

5 * considered in using a rule-of-reason approach to setting standards 

| j 

5 ,? for vinyl chloride. 

7 Ji . The primary objective of our studies is to elucidate 

;; ‘ .* j 

3 !’ the fate of vinyl chloride monomer in the body, first in rats, i 

;i • i 

i then in ether species, and ultimately in man. 

i: • 

I. 1 - 

'3 j. j;por. learning of tho carcinogenic effect of vinyl 

i| . . i 

«• clilonde, we vens ids red the possibility that this action mnv 

l! 

5 ? ;i occur by a direct reaction of vinyl chloride v/ith:±he nucleo- 

* 

I 

>. plielit greuer . ; protein, P'i A, nTI7». 

i 

it ’* Initial attempts to react vinyl chloride with the 

; i * * • i 

j; nucleoph.elet sulfhydryl groups of cystine and’glutathione in .1 

!t ! 

•’ vitriol revealed a slight reactivitv, but cr.lv under conditions 

jl ‘ ! 

considered too rigorous to bo of consequence in the body* 
i v * 

j. i This was consistent with our e:*pectations , though, 

* 

t> 

, therefore ve hypothesised that vinvl chloride rav net be the 

•- j - I 

py. !‘ ultimate or even the pro::innte carcinogen, and that the ultimate 
j! carcinogen is very likely produced by tnc degradation or 

M ; 

j! 

r- metabolism of vinyl chloride in the body. This concept places 1 
2 £ j a high priority on elucidation of the metabolism of vinyl 

t! j I 

•'! chloride. 


As a possible pathway for the degradation of metabolism 
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we hypothesised that the sane pathway utilized for the iretabol- ' 

| j 

ism 'of ethanol may Le utilized — that is, alcohol dehydrogenas 
If this is the case, it may be expected that the j 

metabolites would react readily with the sulfhydryl containing 

i 

j 

amino acids, end, most importantly, that upon exposure to 
large amounts, the nat^nlism of vinyl chloride, like ethanol, 
oy the alcohol dehydrogenase pathway, nay be saturated, 

I 

3 wamped, or overwhelmed* 

If this occurred, the metabolism of. vinyl‘chloride ' 

r 

nay be shifted to rncthefc oafchway, 

I • ! 

These th res no Ids for metabolic degradation of the 

r ■ 

cc.vpcrrd must be known ini considered before intelligently 

^ttiising available toxicological and epidenioiocrical data to 

establish standards for vinyl chloride, which optimize the 

\ 

benafit/risk relationship, however with reason. . , 

r ' » 

I 

Defore I proceed with the results of our study, 

v * * i 

allow me .1 few more minutes to illustrate why thresholds for 

* 

degradation are critical to assessing hazards, ** 

#•. * i 

This slide — you cannot read the caption. Essentially 
vrhat .. have done here is to represent the body ay a barrel, 
the a’nosure by an input source — this being a faucet — end 
the output source either by a metabolism or excretion beina 
represented by slit?, triangular, in the barrel. 

If the rate of inflow is slow, as seen in the upner 
essentially all of the material can exit fror this 


I 
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barrel by tlie slit in the lower right. As tne input becomes 


U 

“ i! 

ii 
It 


.3 ; l 


• -* }J 




I 

- 'I 
11 


■i 


larger, then we eventually 3v/anp, overwhelm the first outlet 

* * 4 

means, and it begins to flow through another. And of course 
this can go on until we have actually swamped both outlet means J 

lieu, these are two and in the body there can actually 
be many of these. 

- i 

llar.y substances have been shown to exhibit this type ! 
of phenomena, including asnirin, ethyleneglycol. * In fact. 

i 

atnv leneglycol, for example, in very lordoses is metabolised 
** r . ’ 

corroletoly, carbon dioxide. If you give larger dosds, it is 
iec:jOii:ea .n a fashion that leads to the excretion of oxylate 
in the urine and these nitoces of material eventually le* 2 d to 

tile proaucticn of tladder ii’ic' - ^ in r _ ir 1^ 

i 

Than!: you for your indulgence, and new let's proceed 
with the results of our preliminary studies. 

— • V * I 

Tne rirst thing us did was to determine — I 'guess, 
first, le:t me show you just a brief bit about the methodology. 

! 

In this study our objective was to measure the rate 

t. 

at .vnrch rates metabolize vinyl chlorite. This slide shows a 
system with which we made these measurements. You can see some 
•rat bodies in tubes, and their heads protrude through a 
diaphragm into the chamber. 

j 

This is a closed system and the only exit of the 
vinyl ch_oride is due to the slow background leak,‘plus what 

j 

me rat metabolizes. And both of those occur by first order 

-ass- 
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rates, and so you can determine the rate at which it metabolises 


if you know the rate of loss from the chamber. 

As tiie rat expired CO-2, it was picked up in an 


j 


? I 

ascarita column and then makeup oxygen was injected automatically 

i 


i. 7 e monitored continuously the rate at which the 
vinyl cn.Loride was removed from the chamber via £ Kyron-1 infra-, 
red analyzer. 

* « 

Novr let's go to an experiment t and here we have an 
ax-.Gj in whic* rj.ts wera exrc.sed to between ——, somivhers 

r ' 

aetveen 0 ar.d 80 parts par million, as indicated by the 

I 

ordinani here. ?' * < 


An d then the dinar': aarer.ee, the rate or dis^pn—:— 


if 


is in da. or ced oy the steepness of the slope. The uoper cure or 

line shows the rare at wnicii it was cleared from the 

\ 

inoccjp:.ed chamber; and the lover, the rate at which'the reits, 
it.i the rats in tiiera, in othe? words, the rate at which they 
metabolised it. 

% 

I. 

In 7 separate experiments concentrations ranging 
:.rcm 50 to 10 5 parrs par million, the rate constant for ren.oval 
was 3 plus or minus 3 times 10 to the minus 3 minutes to the 
mints 1. This corresponds to a T-l half-life sf 06 minutes. 

J’ow, when we went to the higher concentration, we 
_ou d seme Jung quite different. Here thie rats were exposed to 


near 1.000 parts per million. Again \/a have th’ ratiit at which 


t.he n. teridl Vets removed from the unoccun.ied chamber, ,-Jhd then 
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the rate at which it was reroved from the chamber with the rats] 
in it. 1 


It five experiments, at initial concentrations of 22C 

j 

to li.67 parts per million, the rate constant for disappearai.ce 

•i 

was 2.6 plus or minus 1.3 tines 10 to the minus 3. This 

i 

corresponded to a T-l -»lf-life of 261 ninutes; considerably 

. i 

longer. t ■ - i 


So we do sec, then, that — I should also say at 

\ 

this hi {her concentration of 220. to 1,000 there was no consis- t 

, «• %. * 
tent increase in this rate. Once you got above that levei, it 


.•/as the sane rate constant, which indicates tl\at above this 

level whatever nechanis^ is the secondary one is essentially ‘ 

t.i: saiva, between these pa*ticult* e,;^osure concentrations. 

i 

So what we have der.onstrated by this initial two 

' I 

studies, rather definitely is the fact that vinyl chloride is J 

. . i 

• ' * • 
tetaliseci by rats rather rapidly v/hen exposed to lew concentra- ' 

i 

tiers. However, when vou exceed 220 parts per nillion i*n this 

j 

case , else: rate of netabolisn is nuch slower but still .firs; 

t- 

order, 

I 

Nov/, we had hypothesized, as I indicated, that it 

| 

couldn’t possibly co through the alcohol dehydrogenase pathway. 
And a kre n inhibitor of alcohol dehydrogenase is pyrazole, and 
so •re gave this material to rats. And here we have the 

» 

unoccupied chamber again, rats that were pretreated with 
pyrazole. and the untreated rats in the line v/ith the steeper 

-. 237 - 
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slope. As you can see, pyrazole caused a rather narked 

I . I 

inhibition at the rate at which rats metabolize this compound. ; 

I 

In fact, using the rata constants again, the 

i 

■j inhibition was 71 percent, when the initial concentration was 

|! 

■j 65 parts per million. We also did this same type of experi- 

. 

j. went using tlie higher concentration of 1,000 ocirts per million, 

:l : ! 

it and again the pry azole caused an inhibition, which you would 
'! • | 
expect, because sene would still be going through the alcohol 

tj ■ • ■ • * • ■ - i* 

dehydrogenase pathway; and, in addition, pyrazole does inhibit- 

ij " . »? ; | 

more than the alcohol dehydrogenase pathway; zrmbiene oxydase 

is another example. • 

4 

To determine whether o^ not this was metabolism by 

i ° . j 

the alcohol dehyarooenase pathway more specifically, we 

ij 

administered alcohol. And here are shown results of that. 

it | 

ii The untreated rat3 again removed the material from ; 

■! I 

; „ I 

-he chamber very repidly, whereas ethano 1 almost inhibited this 

a 

: 55 parts per million in initial concentration, there was 96 

ii . ; 

;t u 

|‘ percent inhibition; another e:cperiment had 97 parts per million 

•>.» 

ij .. j 

,! there was 03 oercent inhibition. I 

ij ’ | 

Going to the higher concentrations, the inhibition by j 

| ! 

elcrho3 was much less profound. At initial concentration of 

i! i 

;! , 

!| 1,035 parts per million and one experiment, the inhibition was 

i! * I 

jj j 

1C osreent. In another experiment, at 1,034 parts oer million- 

ii 

it j 

I the inhibition was 36 percent. 

! • » 

. Ho we have, unon these experiments, that we can con- 

• 1 






V 


elude that vinyl chloride is metabolized by alcohol dehydrogen-I 

... i 

ase, and its metabolisms at low concentrations nay be profoundlv 
black, wherein it is not black, so that profoundly higher 
concentrations, which again indicates that there is a second 

t 

pathway involved. 

< 

Ue did feel the possibility that the second pathway ; 
may be due to the microsomal oxydaticn, by the nixed function ) 

i i 

oxydases. There is an inhibitor of this pathway, and we gave j 
SKF-525-A to inhibit, if possible, at least one aspect of this ; 

• - i 

pathway. - . 


20 } 


Here you see e:;posure to concentrations between GO and 
70, again where uhs alcohol dehydrogenase predominates, and 
SIC’ 7 -525-A did net produce an« ’'.lac':. 

However, it’s hard to see here, but this has been 

- i 

duplicated in two experiments, then you give"it to animals 

’ i 

exposed to the high concentration around 1,000 parts per million 
SKF-525-A does cause/black. 

i 

Another experiment which we conducted, and I’m just 
going to spend a very brief time on here, is we have exposed 
rats for varying periods of time, seven hours par day for 
periods of one week, one, tires, and seven weeks, to 500 parts 
per million; so wc've varied both the exposure duration and 


f J , 

H 


exposure time. And then measured, subsequent to the last 

i 

exposure, the sulfhydrvl groups in the liver, both the protein 

1 

and non-protein nre-sulfhydryl; namely glutathione and cystine. 
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: 

Ue did this because vre felt that one of the mechanisms^ 

: 

of vinyl chloride may — well, the metabolism of vinyl chloride 

by alcohol dehydrogenase producas compounds which react with 

these non-prctein pre-sulfhydryls. And, as you can see here, 

exposure did cause an inhibition, or a lowering of these non- 

protein pre-sulfhydryl groups in the livar. 

An important thing to recognize, however, is that 

with exposure, with the exposure duration extended, there seers 

. * * ; 
to be an adaptation. This is-not a dose-related^response, 

r i 

obviously. 500, 5,000 and 15,000 do net re'ally cause perceptible 

I 

differences, and there did seem to be an adaptation.. 

4 

T. think this is important, because it has been said 

previously that vinyl chloride may be else ulair.ate carcinogen. 

And if /inyl chloride was the ultimate carcinogen, as Miller, 

• | 
' . *: 

at the University of Wisconsin, has stated, and many other 


people now, is that it is the electrophylie capacity. If the 

•- i 

vinyl chloride was truly that electrophylie and that activated 


» 


‘i 


l 

in the body, you would expect: a very profound does-response 

.... 

relationship here. In other vrerds, that the inhibition would 1 
definitely be related to the dose, rather than as it is. 

Ue also examined — excuse ns, let me tell you s.oout 

i 

I 

initial attempts to identify metabolites before getting into 

, i 

i 

this. 

Me did examine the urine foi metabolites. Me have 

i 

identified S-2 hydroxyethy leys tine in the rats from the previo>is 


25 
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*-|( experiment, Ue also, after exposing them to 5,000 parts per j 
i ■; million for nine weeks , we did find nonochloracenc acid. 

3 I we have not found it in some other subsequent experiments. 

4 i These were by — I caution you, these were by cold 

U j 

5 ! methods , and so we were using thin layer chromatography, and 

(I < 

5 ‘1 we really have to define the boundaries of our preconceptions 

7 !: before we can definite:!’ state that those are two metabolites.. 

■j i 

3 !' We have conducted initial study using C14 vinyl 

it | 

; chic 1 "' de. Unfortunately, we don’t have more results, but we 

j| - .. j 

"h found that C14 vinvl chloride polymerised very readily. 

.} r . ' • . ■ 1 
|! we did expose (rate to 49 parts per million rnyl 

II I i 

*2 it chloride for 65 minutes/ and then, during which time tney 


itq C3V3Cl cL)OUt - / 


:n ov a milligrar per kilogram dose, anc. 


966 » ij then subsequently we removed these animals immediately from 
>3 j! the chamber and put them into a Roth metabolism cage, which 

i! . , 

i 3 il allc’.;ed 'die separate collection of urine, feces and expired 


Within 15 hours, 50 percent of the C14 activity had 

% 

U 

bean excreted in the urine, 3 percent in feces, 10 percent as 

1 

expired carbon dioxide. 

j 

By 75 hours, the respective amounts excreted by 

these routes was 67, 4, and 14 percent. 

Rats were killed at the end of those 75 hours, and 

t 

we found 1.6 percent of the dose of C14 radioactivity aiven 
as vinyl chloride remained in the liver, 3.6 in the skin, which 

I 

- 3 . 4 /~ 
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i! was Probably due to contamination and with the trine and so on, : 
! 2/10ths Ol a percent m kidney, and 7.6 percent in the entire ; 

- j j 

! remaining carcass. < 

|j 

•i ^ emphasize that this residual was C14 activitv, net 

!i _ •; 

|i vinyl chloride. Since Vinyl chloride was metabolised totally 
5 j; to carbon dioxide, obviously the carbons from the vinyl chloride 

r • *• 

7 j, do enter the general carbon pool, and these could be part of 

ji % ; 

7 j; protein — in other words, they are all over, and could be in 

. i; 

« ! r many, many different types of substances in the body,. 

l J 

»• « 

:o j| with regard to metabolites in this experiment, again 

: • j 

?i j' we have essentially, initially identified two hydrexysrhyl- 

i> i 

• cystine, two carboxye thy leys tine, and the its steel derivative 

. . % 

... of wi>ese; no./ever, v/e clo have to vsyi Tv t-h c p* r-v* " c- -^h—nr *—r — 

14 j; graphic aspect analysis. 

in • l7s did u®-- see monochloracatic acid. And again, this 

i ' *. ** i 

* 1 ■ important, because-? nonochloracetic acid v;as not ueen at 

i( t “ ■ . j 

967 ,7 j the low dose, but was seen at the high, which indicates that 

I: " \ 

ji f j 

sfi i‘ there is alternate pathways possibly occurrir.a. V 

j’ __ . i 

^ you would turn tnat on again, Ted, I would like to 

20 run through the conclusion. In rats exposed to 100 parts per j 

j 

2 ; million or less, ot vinyl chloride, the compound is metabolized! 
1i. ;■ iSadily oy the alcohol dehydrogenase pathway. 

J 

i 

23 Vinyl chloride metabolism by this pathway is satiable ‘ 

I f 

j and inhibited by ethanol and pyrazola, but not bv SKF—525—A. 

25 In rats exposed to 200 parts per million or greater 

ii -***- j 


< 
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!| of v i- n -yl chloride, the conpcund is metabolised at a slower 

1 ; 

over-all rata then in .cats exposed to 100 parrs per rrdllion 
:j vxnyl of\lories or less,- 

jj 

However, metabolism at the higher level still follows 

ii 

:! a PP aran t first-order rata kinetics and is partially inhibited 
I- b y SKF-52 5-A, ir. addition to pyrazola and ethanol* Therefore, 
metabolism ay the secondary pathway nay be via the mixed 
|j function oxydase system of th^ ir.icrosome. 

P * 

Exposure of rats to c0 to 1500 'oarts ter million 
'i • . 

causes significant reduction -of the non-protein pre-su.lfhydayi 

jj content of the liver. The reduction is not rein -..id to the 

!i 

|j magnitude of exposure and becomes less pronounced? indeed 

4 

insignificant, i~--r continued — with cc ltinued rscoated dailv 


exposure. 


This is tiis biggest one. If you will bear with me. 

i' 

;; Preliminary attempts to identify metabolites have ravelled 
carbon dioxide, S-2 hydroxys thy leys tine, 3-2 sarfcoxymethyl- 

cystir.e, as well as MS steel derivatives. 

i! 

:• * 

iionochloracetic acid was found in the urine of rats 

jj ex P° sed repeatedly to 5,000 parts per million, but not in rets 
‘f 

) exposed once to 50 parts per million. 

! 

Carbon dioxide derived by vinyl chloride is excreted 

;i 

. in expired air. The otlier degradation products are excreted 

|l 

!« 

H in the urine. 

li 

it 

Following exposure to 50 parts per million vinyl 
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chloride, most degradation products were excreted within 15 
hours. After 75 hoars, about 11 percent of the total desa 
retained in the body, probably as metabolites. The liver had 
a somewhat higher level than other tissues. 

As a guide to future stxidies we have hypothesized 
.these pathways sho rn in this slide — T ' “ot going to dwell 
much on this. The top pathway is alcohol dehydrogenase, and 
unfortunately the artist left cv.c a couple of arrows. 

The inte:s;.sdiaho css is a cattlese sy« run, Vhich has 

r ' 

been reported in the .literature and does pr&duce peroxides, 
which again could prcicce the ultimata carcinogen.^ . 


> r>*’- - r^,—«■* J 


:-h o i . 


pa tlx say. This is pretty far-out speculation, I ’-.-up-pose, but 


I thin;: it is iv.-portant that inorganic arsenic 


t ; -orotraot 


arc tvo materials known to cause angiosarcoma. . . 

* i 

Arsenic alsr. causes other lesions like that of vinyl 

V * 

chloride. Sore of c’.vo skin effects, the peripheral nervous 

% 

die orders, and so re:. *" 


In 1956, Gonzales demonstrated that the biochemical 

\ V 

lesions associated v;ith arsenic poisoning was a reaction with j 
6 G-dythiooxinoid gas or alfa-lapoic acid. 


If tlxe epoxydaso , this compound that the ethylene-, 
chlorethylene oxide is formed, this would be a natural product 


tliat could be iomaci through ’iie epoxy das o pathway. It, too, 
would react with alfalapoic acid as arsenic, bridging the two 




VS-* 
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sulfhycry 1 groups and foiTinc guvta a stable compound. 

Ar.d this compound, incidentally, has bean reported in 
li<-w?j.atu.-.e, so it is stable enough not to ba too transient to 
invoke such possibilities. 

Although mica of ’./hat I have presented is preliminary ! 
and speculative, I do ’•eel out results have demonstra—cd a few ‘ 

points •;hic‘, should he considered in setting standards fcr 

f 

I 

vinyl chloride. 

o r-.purs.u.ta t : tee, lot’s return to the concept cf 
" :v: * c -' ~ a -p:*-- -t’ c . nd cli: that ion, cs reprcsant ' by the 
barrel. Slide 17. 


i 


Cur preliminary data support the presence of at least! 


uho bar oil fills 


tors carver — that is . the bc^y fills 


cr ,: L n r 


j . 


the cc wound i: 


•=* - scores larger, 

t _ v adsc. !>v th? :o scene! slit. . • 

Id the concentration is lots than 100 parts pay 

ra.'.iaon. the bulk r i the wnyl chloride- asuerrs tc degrade by 

% 

It '.’nr .-li e, Co 


l -‘- ot~C CIt It »j jfSes'l*GiT 'O' 4 0_1 l-'.OC p/VCCO 

•t. « 

■ -lion, c. nrdaoxco ry to? upper path’..?/ becomes prominent. 

Although I feel degradation of vinyl chloride by 
'vie upper pathway may lead to the production of the carcinogen 
j.t is only speculative at this time, since degradation by the 
iO.'. T c:r pathway may n .so nrcduce tha culorit. IIo*ever, this 


speculation is consistent with both the available toxicological 


o2*3 










em/rew 


try to translate a physiological threshold to a standard for 
purposes of enforcement, isn't it necessary to have a margin 
of safety? 

DR. GEHRING: Yes, it is, but you have to be very 
careful here. We are net, in this case, faced with a new 


compound for which wa do not have human experience and human 


data* 


HR. SAMUELS: No, I realize that. What are the 


epidemiological — 


„DR, CEHRING: whore exactly that thr.-shpld lies 

- 

for ran, obviously lias not been determined.. 

* J 

HR. SAMUELS: Okay. t- • 

4 

Hut still as a r.athe? cl enforcement. r ovi expect the 

government to provide e. margin of safety in translating data, 

physiological, epidemiological, histological, you name it, 

% 

wouldn't you expect that to occur? That there be a na'rcin. 

DR. GEIiRING: Again, whan you talk about margin of , 

v * ! 

safety, I am not disagreeing with that at all, when you have a 


new, unices compound. 


I think the government, in this case, must consider 


996 -~ 


the animal data, not isolated but together with the human data. ; 
MR. SAMUELS: I v.culd certainly agree with that. 


Doctor. 


Now, we hear about how margins of safety are calculated, 


What, in fcod and drugs, for example, is the accepted margin of 




i 


4 
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safety? I know the Society of Toxicologists argue about this 
" ! * 

all tine tine, and I thought we night get this on the record, 

* * I 

X 

DR™ G—IIRIIU,: well, it varies, I believe, with ; 

I 

different materials., and I don't know whether I can even state 4- 
MR, SAMUELS: On, a range, a spectrum.? 

i 

DR„ GEHRItTGs It’s one/ona hundredth, is one I've * 
heard quoted i 

I [ 

MRo SAMUELS: All right. So that a margin of 

{ 

sa-ety tliat might be appliceole i; humans night be 1/lGCth of 


the phy 


. r *el after :d>g into account, ti 


epidemiological data, et cetera? 


DP. r GEHRirG: ro>: ere — don't infer thet T sarc-e 


•v. w 


f Laugn r, I 


2, jj 


99 7 


I think that, again, has to be based upon the human 
experience 7or exanole, guinea pigs given the sane &c?e of 
penicilin as nan is given, all die, '* * - 

So, would wt infer jy that that ve need a hundredfold ' 

\ ! 

margin or safer/ for that, whan you give it to man'? 

ro I think you have to balance all tries- things ala 
rule-of-reason again, 

I 

I 

I 

MR, SAMUELS: Whatever the rule-of-reason 


DR C GI'HRIJG: And I'm rot trying to evade your 


question, 


ftR s SAMUELS: Uo, I understand* 
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tion, I didn't. So you may want to direct that question to hii 


It's 500-som.sthing, 


DR. HOLDER: Ye3. If vou v:ant to include these v;ho 


1 •; have recently, in other v/ords, within the last five or ten years, 

. ii ! 

- |i been woncmg there since 1950, I believe the population gets ; 

!i 

2 • 

Z ii up into 700. I'm sorry. How, that is not a solid figrre. 

ii 

100 3 I can give you that data — I'::. Ott, dc you have that' 1 ’ 

i| 

3 I* All right, it can be obtained. We do not have it 

_ jj ! 

• ;• available with us today. I*r sorry, 

I • i 

I -/ould just, as a rough ballpark, if. that Would help 

ii f 0 . 

ii i| you, I would say 700, 750, somewhere in there. 

• 1 

52 j; MS. IIRICKO: So then jusc to clarify sosTietbingo 

* • t 

4 

f hhp^o^le in yew study. hr, Ccok, the 33S o'-loy.se 3 that 
. you studied were only those employees who are (1) alive and (2) 

* r . who wore erp loved, during '67 to ’74 at Dow; is-that csirsct? 

ii - i 

n DR. COCK: The 335. . i 

- » 

I: t 

' ■ 1 MS. HESCICO: 235, I 32e. 

ji ' * I 

ii DR. COOK: The 335 employees were the ones, by 

i; ' | 

j definition, who wa had health surveillance data on, and v»e 

.... 

:.Z ji only did the procedure from 1057 to 1974; so, consequently, 

i 

j; !i for them to go throuch the trailer, thev have to be alive during 

!• J 

that period. 


MS. HRICKO: Just to clarify one other thing, then: I 

I 

if a worker started working with vinyl 'Florida at Dow in, say,! 
1942, they worked for 2C years with exposure to vinyl chloride i 




M 


* 









I 

! 
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and than retired in 1062, would he or she be included in your 


study? 


DR-. COOK: lie v.'onld not have gone through the health 


inventory trailer between 1967 and 127! . no, he would not be 


included 


*•'"* HRIOKO: Ecneuse of that, then, since Dr„ Holder's 


•i study is basically a mortality study, eroleyeas who hai e 

ij f 

: ;i retired iron the company and are alive would not be included 
-0C4; in either study; is that correct? • " - 

ii IIOLiJtR; May I answer that? Have not been 

■i i -» 


included, ;-.ndrea = Met are,/and I think we reccgn-ise this, our 

con-.am c\_r cur retiree ii-.pioyess, and va are now actively 
ec.rcj.ng a puce; ram ..here all retired er.ipLoyees, ..’ratever their 
ctatus may Pa, from. our location, will be invited, voluntarily, 

co participate in a health surveillance examination, as long 

w * • 
cs cney no fit, at any Low location throughout the country- 

The past study, no, the?a ‘people were not included; 

the present, chay will be„ Does that answer your question? 

IlSc IIRICKO; Yes, thank you,’"‘ 


[ have a couple of questions, other questions for 


Dr„ Holder, 


In what process do workers at Do-:^ qet exposed to 


arsenicals? 


chenis t-. 


DH, HOLDER; You will possibly forgive re, I'm not a 


—Smi~ 









rev; 


rev; !j 1007; 

D j 

fj ] 

Has chat association been mac’s? 

- - • DR, HOLDER: Ho„ No, I don't believe -- these were i 

j ! 

? not cur long exposures to vinyl chloride, I can give you the 

j! | 

i ;! exposures, cf the deaths, of vinyl chloride, 

■ f $ 

I 

S :j MS, HRICKO: That’s what I would like, the exposures , 

— if you could'su.on.it for the record ti e exposure tines, 

!* * i 

i) j 

DR, HOLDER: This is in the record, I believe, 

!t for 

. . MS, IIRICKO: In other words,/those deaths frem 

» 

malignancies, the exposures to both vinyl chloride and arsenic 
i* will be assumed? 

ii I 

;! ' t 

1106 DR. HOLDER: This is in the record, i'f you'd like to 

ii -- • 

♦ i • • » 

4 

have '"v reed this iio••, i v.'oulc be oleased to, 

i-iSc 1IRICHO: to, as Icng as it’s in tV-e record. thac'5 

fins. Thank you. 

On fee oasis of your study, do you think that vinyl ■ 

chloride may be a cause of multiple sit£ cancers in man? 

h ! ' j 

•; •* DR, HOLDER: Yes, Our study indicated that there west 

;j i 

an increased malignancy rate when associated with two things: ! 

ii 

j, high exposure, durection and latency, | 


j! 

MS. 

HRICIIO: 

Thank you. 


i! 

llOV 

long do 

you normally 

sa\e medical records at 

[ i 

DR. 

HOLDER: 

Let me just 

continue this. 

4 

rt 

ii 

MS. 

IIP.ICKO: 

Certainly. 


j 

DR. 

HOLDER: 

I cannot say 

that it is a carc_nogen 


in multiple sites, because or the postulate I discussed, the 

-JlfD- 
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Does this answer your question? 


1022 : 

I 


' 0 1 * - W '■ /— “ 

». c. v.«Uc.a 


feu udt? different 


4 : 

it 


starting points, is what you’re saying, in effect? 

DR. COOK: Different benchmarks, yes. 

hR» HECK.'IAU: Right.- That's fine,. That's a perfect 

way to say it.. 


0/-.3 V . 


i 


Dr. Rc"e« I have a. couple of questions for 


you. Is it true that Dc./ 1 no longer produces polyvinyl chloridq 
resin, per se? 

• ? o rn r r' • ._.u 

1 ~V . ... ii.U— o wDil -Cu. ; 


MR, HECKMANs Ivilen did you discontinue producing 


, ;o*,vv.'i'"'1 chloride resin .( -■'•s such? 






or - - out rvb:-‘ 

--E. rLCK .AK: .’as that because it was mors difficult 
to control emissions, or leakage, or w’nat-Uave-you, cf vinyl 
monomer from, polyvinyl chloride resin in polyvinyl chloride 
resin plants than in what I will-.call poly vinvi'i dene chloride, 
polyviryl chloride plants or copolymer Diants? 

1 don't want to use your tr-sde name, so I'm not 
mentioning the name of the material. 

MR, RO”C: It is rry understanding that that is true, 
_ havr r.o firsthand knowledge of 'the mechanics of this, but 
this is what our people tell me. 

MR. HECKMAN: Hew long would you say it has taken 
Cow to reach its nreser.t levels of exposure, by ar.d large? 

-o257- 
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‘IPv, ROI’73: t /^-3 1 1, we started a vary positive approach 

to reduce exposures to vinyl chloride in about 1560. That 
would be 14 years. 

MR. IISCXIIAIJ: Thank you. 

Dr. G ah ring , 1 have just one question of you, I 
believe. Yes. 

Dr. Gearing, the other day you questioned Dr. 

Itaplir.rrer of Industrial Biotest about the incidence of 
Mortality in the mice, that Biotest has exposed to vinyl 
chloride. _ ’ * 

Since there is soma question ebout the sensitivity 

or rra:v ; tu traCore tns relevancy of ’.sing data obtained in 
: "-‘.ca :n assess thm ha«c.:d to ran. v7ouid you expand further on 
tee significance of yc-ur question, end the subsequent answer 
you got from Dr. Xsnlinger? 

» 

DR. GSir.'“:KS ; Yes. Subsequent to that session, I 
did get the most recent data from Industrial Biotast, which 
is the property of f!C?, end the incidence in mortality after 
nxne months of exposure are the following: control, 16 percent; 
50 paras per edition, 31 percent? 500 parts per million, 47 
percent? and 2500 parts per million, 66 percent. 

In other words, the incidence of mortality was two- I 

i 

_ , , I 

tola greater than controls in those mica exposed to 50 marts 

• i 

per million, threefold greater in these exposed to 50 0 parts 
per million, and fourfold greater in those ex posed to 2500 parts 


-jsa- 


i 
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per million* 

I 

1 

Now, this becomes very important when you start 
projecting animal data, to assess or evaluate what the risk to 
man might be B We know we don’t have, for example, a twofold 

j 

increase in mortality in man exposed to 50 parts per million, or 
a threefold increase in those that have been exoosed to 200 and 


greacer. 


out< 


And I feel that we v;ould certainly have, picked these 


Indeed, even in Maltchi’s study, his only.level, I 

• * i 

believe, that did not causa, or rather an increase in mortality 

j 

was the, either 250 or 500 parts per million* ’ 

This is very import; tv. and it s co tne extent that 
the National Cancer Institute:, in a new protocol that they 
issued on June 17, 1374 — which I have a copy here- I got 

i 

rrom then — states, in essence, and I could read the exact 

* • 

statement; but in doing carcinogenic screening or evaluation, 

_ * j 

bioassay, they say no dose level shall be used that causes 

i 

* 

marked pharmacological or toxicological activity, AncJ»-mortality 
of course, is a rather toxic activity,. 

So, this rather — in essence, the nice are truly 
more sensitive, I believe, to the production of hemangiosarcomaj 

t 

but obviously they are much more susceptible, also, to the 

i 

(?) / and really the test, I feel, is negated for projec- 

tions to man* I 


-2S&- 
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HR. HECKMAN: Did I also understand you to say, in 

ansv/er to a question that Dr. Lassitsr posed, or something *co 


this effect, that the Maltoni data could be*read to mean that 

i 

there is a no-effecc level, taking your work into account, or 


!| possible no-effect level is what I should say, at or around 50 

j! 

|! carts per million? 

t - *• 

|i 

DR. GEHRI cG: I avoid the terminology 'of 3 no-3 f lee t 

! 

| level 3 rigorously, because — 

•j 

HR. IIECKHAN: Okay. 


DR. GEIIRJ. G: 


as you know, our technology increases 


1022 ,. ;; and what was no-sffect a f-av? years ago is ncy,— yes, I vn.il 




r* - Cf v r — 




population, it would ba rather hard to anticipate and explain 
why the projected incidence of tumors wasn’t true at 50 parts 


par million. 

Although, you know, as I qualified this- that'was 
Maltoni's data up to that point in time. This is not .the 


.end 


case any more. 


NS/nil 

20 


JLS*/ 
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1 HR, IIECKHAIJ: Well than, finally, the last ciuestion: 

j! 

2 Do you feel that the SPI proposal in principle, not 

3 word for word, is reasonable, taking into account tha state of 

ji 

4 !j the art in the industry in general, including the polyvinyl 

!| 

5 chloride resin production industry, as distinguished fron the 

5 polyviny lidene chloride, pvc cocolyir.sr industry, in light of 

4 

vour evaluation of the safety data at hand, and the feasibility 

v . * ■* 

11 

S -I information that you've heard in tha past few days? 


c 

II 

Do you want 

e to rena; 

1(1 

get — interrupt myself 

with the 

it li 

DR, GEiiRING: 

Yes, wou 

I* 

i 

•2 .i 
|| 

hr* heck::a:i: 

If I can 

- 

it 'dll 1 • e or" ■’ 3 r 



Do you ft L 

hat the 31 

- 

taking into account “lie 

state of 

IS ; 

i 

and your evaluation of 

1 

the safer 

* J 

DR, GEIIRIIIG: 

1 

1 

I'm goin 

15 

differently. And 2 suspect this 


21 ji 


numerous things involved in setting any level, worker, jobs, 

•>. * 

foreign trade, technology for a particular olant, and sc on., 

In my opinion, if I examine the toxicological data 
available, as well as the human data which has been shown here, 
there is not any discernible indication or any, at least, speci¬ 
fic indication that 50 parts per million, for example, constitu- 

i 

i 

tes an unreasonable risk, 

t 

I 

-JLS£~- 
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That is not to say that if the technology — being 
a toxicologist, I would want people to do whatever they can to 
lower the risk. So I think the thing is, is that if you have 
the technology to reduce that level, and to get down further, 
that is only prudent and only makes good sense. 

The part that I have in it is defining v;hat area i 3 
reasonable risk. 

MR. HECKMAN: I think that's adequate. 

Thank you, 

• HR. KLEIN: Excuse he. Your Honor, i-r I r«v make a 

request: that Mr. Gshring provide for the Department of Labor 

the latest niotest results that ha has in hi3 oofesession, 

< 

DR. Gii-Pl : 7. will as 


von — v = 


m as 


•: 1 *, 


s * ;] 

i 

' be the 

case, I an sure the MCA will give those 

to you, but I 


•i 

15 jj 
!i 

do not 

| 

feel free to give then. 


i 

| 

• 

?G j! 

II 

t 


MR. KLEIN: If I nay ask a question: 

Did "Elotest 

t 

1 

17 \ 

indicat 

:e to you that you were net to give it -to 

us? 

j 

i 

| 

i 

13 ii 

i 

DR. GEIIRIMG: No, they did not. 

% 

J 

4 

l 

: 

1 

I 

1 

HR. KLEIN: Nell, is there, any reason 

s. 

that you can 

i 


20 

21 

i! 


23 


2 £ 


think of why you shouldn't? 

j 

DR. GEIIRIMG: No, I'm — I just am somewhat apprehen-i 

i 

» 

I 

sive of, about taking the liberty of someone else’s information. 

i 

I'm sure they will. 

t 

> 

JUDGE MYATT: All right, sir, if you can provide them, 

I 

I 

fine; if not, I'n sure the department can get their from MCA. 


•2 5*6 
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STA*£!HIT OF HARRY E. CONNORS, JR. , VICE PRESIDENT 
AJJD GENERAL MANAGER, PLASTICS DIVISION, DI7JIOND 
SHAMROCK CHEMICAL CO’I’AHY 
MR, CONNORS: Judge Mvatt, ladies and gentlemen: 


; 

* i 


1 


1029 




r 
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22 


My name is Harry Connors- I am vice president of 
Diamond Shamrock Chemical Company, a unit of Diamond Shamrock | 
Corporacion, and I'm General .Manager of the Plastics Division 

t 

of the Chemical Cor many „ 

Diamond is o e of the major producers of PVC resins, 

■ ~ - 1 - th production 0 !"?u^* y n^ r ' r **- '*o — * o *7 c * -1 o _ 

.. c ju* >-0 ■•.-out s/b million pounds 

per year, which is equivalent to about 8 percent of the 

j 

industry's current capacity, ’ _ . 

i 

4 

Pi., me. purer.o.c vinyl chloride monomer from other 

cc. .panics and con varus that nonocar into polyvinyl chloride and 
polyvinyl chloride copolymer resins 

i 

... ' ! 
/G °P er «^s tvro PVC plants, one at Deer Park, ’.Texas, 

on the Houston ship channel, and one at Delaware City, Delaware! 

• 4 

Our Deer Parr riant has been in operation for over 20 years, 

the Delaware plant is newer- *■ 

-oc•... e. overrent at the two plants is approximately 
480. i.. addition, an estimated 75 Diamond employees at other j 

locations m the United States depend on our PVC business for 
their livelihood. 

» 

Diamond's PVC production is used by approximately 280 

\ 

companies in the United States, large and small, as all or part 


-< 257 - 
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' ji of thsir raw material supply. Less than 3 percent of our PVC 

, ;i 

- jj production is exported. Our customers for PVC include companies 

ij 

3 ■ j which manufacture plastic pipe, clactrical wire and cable. 


4 packaging film and sheet, resilient floor covering, coated 

j 

5 fabrics, and a host of specialized extruded and molded parts 


5 i; which find their way into almost every facet of American 

I ■ 

7 j industry and life, but particularly automotive, household 

I 

3 • • furnishings, appliances, and so forth. 

ji 

2 Our interest in the vinyl chloride problem.extends 

f; » -* z~ • 

* • 

• * % 

’.n Ij beyond our production of PVC. We are also .one of the principal 

ji 

!i U. S. producers of chlorine, and a significant• poro-v'.tags o r 

ji • 

Diamond’s chlorine is converted into VC'I end i:icir.a : :.=lv 'in :o 


/ 


103C „ PVC. 


At the other end of the spectrum. Diamond has arub- 


;s :j si diary la tlavr York City, Ilarte and Company, which uses PVC to 

ii 

■>Z !; produce vinvl film a*id sheeting and vinyl molded produces. 

!i , . 

l? *i Diamond is vitally interested in the oroucsed OSI1A 

jl 

j; standards for occupational exposure to vinyl chloride tor two 

ji •- * 

jy ‘i reasons: 


jq li First, we are concerned about the health and welfare 

! 

. |j of the workers in our plants, and we want to do all that v/e can 

22 jj to insure that our employees are not subjected to any undue 

!; 

23 ;j hazards in connection with thsir employment. 

t 

ri 

24 jj Second, we want to insure that the final regulations 

ij 

23 ! ! not go beyond what is necessary to protect the health of our 


t 
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Mr„ Williams will report that we srs Presently able 


ichievs uae 50 part-car-ni 11 xon emergency standard set by 


OSKA, or.d that vs b&licvs ws wili be ante to implement further 


reductions in a:u. Specifically* ve believe we will be able 


comply with the errposure levels re contended earlii 


:r in these 


hacrin.s by GP.~, end ws endorse those S?I proposals, with cne 


exception, which I will mention shortly. 


Finally, uo o-liave the test data reported earlier by 


Mr, Rodney -ocKtr os cur com anythat vas curingT the course of 


tiis SPi presentation, cononstrata clearly that fabricators and 


compounders who use ?VC resins containing less -than 1/lOth oar- 


:-aras per million of vinyl chloride acnct'-er can 


.wa. aj.y ee cx't.po tron caverage in the final regulation. 


Dr„ do "arc Everson, who is Director of Safety sad 


nviro wiantal Fncinaering for Di-emend Sharafcck,vrill eat.lain whv 


.e_*5V2 the SPi proposal that the exemption level be reduced 


m ’ 1 to 1/lQOfcn of one percent or 100 parts per million is 


unnecssssrv. 


Diamond has produced PVC since. 1953. T , T e orice our¬ 


selves on aeing an efficient producer and one of the t^chnologi 
cal leaders in the industry. We employ a large numfcsr of 


engineers, cnani3ts, and other technical personnel to insure tha 


our operations are safe for our employees, and meet both 


customer requirements and government regulations. 


In "die last year alone, we have appropriated close to.- 


-ZS1- 
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$3 million for capital improvements, specifically to reduce 
worker exposure to VCH and VCM emissions,, 


As a result of these and earlie 


r programs, we have 


SUCCeS£ed in makin< ’ fanatic reductions i.n the VCM levels in 
worker areas, and ve are continuing our efforts to reduce 
exposure levels even further, 

oul-a .e no./ to introduce Dr. McBumsy-for his 
statement- • 


3-(rO — 


1 ’ 
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| j; I 

|j your statement absolutely is corr@ct> 

2 1 ,! . ’ i 

DRo LASSITER: You mentioned your survey, and I 

3 | 

| agree with your conclusion in charring that the industry should; 

j I 

ji P erha ? s do sona of their own epidemiology, I think that’s good 

- ij 

ji and I think we've seen that several in the industry are involved 


! { 

in _,3ir own studies, to supplement what has gone on with the 

j | 

‘ :■ MCA sponsored study arid also with the NIOSH eoideniologic 

a ji • 

* j| activities, 

.. jj > * ! 

Of the examination of, I think it was, about 7C0 
•° ! P eo P le ' do /on have anything to say — and I won 4. P in you down! 
'* j to exact hut in terms of years of exposure of the am.ployees? i 


*2 ; 
ii 


DRo IIcBUPJIEY: 

"as, I have those broken -downs 

20 to 

• 

25 years. 

are 17; 15 to 

:-n years, 10; 3.0 to 15 years . 33; 

and 

it 

' i 

the renai 

nclar are less than 10 years. 


? v 

it 


DR, LASSITER: 

Ij this in the report'or is this 

in 

!! 

w {? 

, < 

il 

;! 

ii 

the suppl 

emental you had 

• • 

K » 



DR, HcQURMEY: 

I just put it together the other 

day. 

• ! 



V * 

* 

!8 : j 


DR, LASSITER: 

Okay,. Would you submit this also 

w.i th 

*} 

• !j 

the other 

records? 

* 

*. 


ij 

Z'j !j 


Thank you. 

•». * 



7 of your testimony you said you were of the 
£->: ; opinion that your workers are now at low risk, in so far as 
is ;j vinyl chloride hazard is concerned, Ue’ve addressed this 
'j question of risk several times during the hearings. 


25 ii 


l7hat do you consider to be this lew risk that you 

•^.4 V - 






rnmatff * ,■«** 


o 



»2 1 } 
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feel that your employees are being exposed to? 

DRo McBURNEY: A specific number? j 

• I 

DR. LAnSITLR: '’ell, what do you mean by, in terms : 

of low risk? Car. you define that any further than this 
general statement? 

i 

DR. liCBURiIEV: No, and x would rather go with the 

■ 

general statement. I think that for years they have been j 

exposed to much higher levels, and they are working at markedly 

i 

lower levels now. _ i 


I- an just drawing the conclusion from'true that they 
at a low risk. 

DR. LASSITER: Do you have — since you brought*up 


a. ; f 


you could t2.ll 


^7 ;i 
f.i < 


--pa_tna^^ o* Laoor that v/ouxd assist us in defining what | 
risr. employees should be exposed at. in terms of vinyl chloride? 

DR. r!c3URNEY: I have addressed myself to this’problem, 
Dr. Lassiter, and I find there's joy, in my heart that I dofi’t ! 

have to make that decision. > 

% i 

•- j 

DR. LASSITER: Thank you. .... 

/ou mention, on the same page, concerning the 
Department’s proposed standard in terms of medical surveillance- 
W-U.cn also is the same opinion, I think, expressed by another ! 

i 

indutrial physici an earlier, that the laboratory tests should j 
not be specified. 

Let me ask you, do you consider, in terms of what we 1 

. 

CrL(tS ~«■ 






Sj 
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know about vinyl chloride and liver effects, that the tests that: 

; . j 

are specified are the ones that are necessary to determine 

;j proper liver function? 

; 

DR. f'cDIJRIjEY: At this stage in tine, yes; and I have i 
: no objection tc specifying then. We will do then. 

DR. LASSITER: Okay. I was going to ask you if you 

j 

! h2d some others you night add, but I -- 

DR. HcBURNEY: Dot at this tine. 

DR, LASSITER: Then, to go along with this, let me ; 

ask you if you think that ail the employees that -.would be a 

. 

possible risK would have access to a physician that's board- 
certified in occupational medicine, and perhaps would be as 

4 

astute as the c-r^sic* aos '*cu h? v» v.,. _• . , , 

- 9 t: uia‘w %/GU. _Ci Dfl 

chargee with this responsibility? That is, do they all have j 

- 

cCCdS b to clixs or ci oh vs i ci ?n ^ 

DR. HcDURLEY: I don’t know whether they do or- hot, 
but I would think that it's prudent for their management to get ■ 

. ‘ * j 

them such physicians. 

DR. LASSITER: Thank you. 

... • 

DR. KLEj.H: Doctor, this question may have been 

asked, or very close to this question mav have been asked — 
if you consider it the same question, you don’t have tc ansv/er j 
it. But, leaving aside the question of technical and economic j 
feasibility, what level of exposure would you set with respect ! 
to vinyl chloride exposure to employees? 


£6 6 




■i i - rew 
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i 
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DR. McBUPNEY: Mr. Klein, I think I'll duck that 

question, because I would rather not go on record as having 
to recommend any tiling. 

I think this, and this is the whole thrust of what I | 
said, I thought; and perhaps I didn't couch it as succinctly 
as I should have. 

But we have had plants operating since 1953 that, 

S* I 

having talked with the management, and having talked with the ! 


workmen, and having seen what vent on, that we had cb 


vrousiy 


very, very high levels; and by'high, I mean thousands, 


is, or parts , 


per million* 


How, we have, as nearly as we can, we have tried to 


ii ran \3h the health of that workman as of this period 


i'xt .-i 


And I don't find anything markedly different. Now, I haven't i 
had enough time to do much with this work, in the hectic days, 1 
How, if I can look at these workmen, and I dcri't 


know —- if someone is going to ask this question — I don'.fc 
Knew that they aren't developing angiosarcoma now. 

% 

*• 

All I know is that at the present time they are 

.... J 

* 

fairly healthy, active people, and they have had little effect; 
and if we’re to reduce this by several hundredfold, to this 

\ 

\ 

point or 25, 40, 50, and what’s the difference between 10 and ; 

i 

lt» anc 20, it’s a matter of semantics, I don't think that, as | 

I 

rcr as he body gees, I can't believe that we will be doing a i 
great deal cf harm tc the workmen. | 

-• 267 - 


great deal cf harm 











